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Gentlemen, 

The propriety of composing an address 
under this head did not, until of late, occur to my 
imagination, and with much trepidity and circum- 
spection do I now attempt the difficult task. My 
apprehensions ai'isc from a consciousness of the ex- 
treme delicacy of the undertaking, and the danger 
I have to encounter, arising from the probability of 
a misconstruction being put on the sentiments I 
may advance ; nevertheless I feel an enlivening 
hope, springing up as I proceed, that I shall not be 
unhappy enough to make an insertion of a single 
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sentence but what you will either approve or 
palliate, and this point secured, I shall be com- 
paratively indifferent of all other consequences. 

The succeeding remarks will prove explanatory 
of my motives, and I trust will be deemed a satis- 
factory apology for my adventuring into the dedi- 
catory labyrinth, from whence but few escape 
without considerable loss in the estimation of the 
most discerning part of their readers. 

It is a prevalent opinion that gentlemen some- 
times allow authors to make an ostentatious dis- 
play of their influential names in the front of their 
works, while at the same time they possess not the 
slightest knowledge of the composition, or of ever 
having seen a line thereof, until a finished copy 
has been formally presented them, adorned with 
their illustrious names and the writer’s adulatory 
compliments ; but further, it is notorious that com- 
posers, not unfrequcntly, take the unwarrantable 
franchise of introducing the honourable names of 
eminent persons for this purpose without ever 
obtaining, or even soliciting, their permission for so 
doing. 

These considerations have induced me, with 
great diffidence, and contrary to my preconception 
of the matter, to frame this respectful address ; for 
after mature deliberation I have been led to com 
elude, that it would be doing an act of injustice to 
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you, to myself, and to those who may be interested 
in the contents of this volume, were I to forbear 
giving publicity to the fact, that it was not until 
you had investigated the most essential parts of 
the manuscript, and felt assured that it was calcu- 
lated to answer the end designed, and thereby 
prove advantageous to the mining interest, that 
you consented to honour it with your countenance, 
and allow your respected names to be introduced 
in a patronal capacity. 

Without fear of the imputation of flattery, I 
may with confidence remark, that your great expe- 
rience, knowledge, celebrity, and interest in mining 
affairs, are calculated to inspire a reasonable hope, 
that, through your support and precedent, success 
will attend my humble efforts, and I shall ulti- 
mately obtain a fair pecuniary remuneration for my 
labours; but, necessitous as I am, the animating 
thought of my exertions becoming instrumental in 
yielding an important benefit to a considerable and 
most useful class of my fellow-men, is by far the 
greatest cause of my exultation. 

It now only remains for me to acknowledge the 
obligations I feel, not for mere nominal patronage, 
but for the actual assistance I have received at 
your hands, whereby I have been enabled to over- 
ttome the formidable obstacles which presented 
themselves against the accomplishment of this dif- 
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ficult and embarrassing enterprise. And at the 
same time I would not dare neglect to return my 
unfeigned thanks, in the most undisguised and so- 
lemn manner, to that supreme and gracious Power 
whose benign and omnipotent influence has been 
manifestly exercised in my behalf throughout the 
arduous undertaking. 

Possibly this digression may be condemned as 
unseasonable, unsuitable, and unfashionable , by 
those who fancy themselves too wise and indepen- 
dent to allow it to be obligatory upon them openly 
to acknowledge the aid of Divine Providence in all 
their successful engagements ; but desirous as I 
am of giving universal satisfaction, far rather will 
I endure the scorn and sarcasms of such indivi- 
duals, than avoid their contumely at the expense 
of an approving conscience, and the approbation of 
the truly wise and honourable. 

In conclusion, I sincerely beg excuse for the al- 
most unprecedented latitude I have uninten- 
tionally taken for this subject, and allow me most 
cordially to congratulate you on the high degree of 
respectability as well as the national utility and 
importance the mining system of Great Britain has 
recently acquired, and to which, it is generally ac- 
knowledged, your example and instrumentality 
have materially contributed. r 
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That you may live long and prosperously, and 
that uninterrupted success may attend your every 
endeavour to promote your own and the public 
welfare, is the sincere and hearty desire of, 

Gentlemen, 

Your most grateful, 

Most obedient, 

and very humble Servant, 

THE AUTHOR. 




P R E F A C E. 


Throughout this volume the benefit of the Prac- 
tical Miner has been constantly kept in view; and 
although the Tables may be successfully used on 
other occasions, yet we have professedly the mining 
interest solely for our object. 

It is hoped that the curious examiner will find 
no flagrant violation of the rules of composition or 
mathematical order ; but to any who may be dis- 
posed to search for defects we beg to state, that 
the work has been prosecuted and accomplished 
amidst numerous disadvantages, among which, the 
frequent interruptions arising from the almost in- 
cessant duties of a mining avocation have not been 
the least perplexing. But notwithstanding all this, 
we feel it incumbent on us to state, in defence of 
the calculations, that so far as Hutton's celebrated 
Logarithms, compared with those of other eminent 
authors, can be relied on as a foundation, together 
with the utmost care in, and repetition of, every 
single operation, supported by numerous subse- 
quent proofs, both theoretical and practical, we are 
warranted in alleging our conviction, that the Ta- 
bles may be received and applied to the most dif- 
ficult and important operations in dialling, with 
the utmost confidence. 
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We now take a transient, but submissive leave 
of the Mine Agent, and respectfully address our- 
selves to persons in the capacity of Schoolmasters 
in mining districts. 

To that respectable class of men this work is 
also recommended, as a fit subject for the study of 
those youths committed to their instruction, who 
appear designed for a mining occupation; and 
having ourselves had some years’ experience in 
public teaching, we presume to declare our per- 
suasion, that it is capable of being rendered ex- 
tremely useful, by the prudent tuition of skilful 
preceptors. And why, we would inquire, should 
not the theory of the essential art of mining be 
taught in the seminaries of England, as well as in 
Mexico ? (where, avc understand, the colleges or 
schools of mines are among the most noble estab- 
lishments of the empire ;) but especially in Corn- 
Avall, where the principal support of the county de- 
pends on the prosperity of the mines, and Avhcre 
much of that prosperity depends on the judicious 
management of those persons to Avhoin the super- 
intendcncy thereof is committed. 

In conclusion avc beg to remark, that avc have 
generally used such terms as arc common, and, in 
some cases, almost peculiar to mining business ; 
believing that this phraseology will render the Avork 
far more intelligible and acceptable to the majority 
of those for whose use it is designed, than if we 
had confined ourselves to a precise mathematical 
mode of expression. 
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EXPLANATION OF THE DIAGRAMS. 


Table I. Page 66. 

In this scheme the hypothenuse is made radius, con- 
sequently the other sides are the sine and cosine of the included 
angle. 

Corollary. Suppose one end of the line A B to remain 
at A while the other end B is moved round from e to f, then 
it is evident that the base C B will continue to increase, and 
the perpendicular B D to decrease, until the whole quadrant 
has been swept off. 

At 45°, or the middle of the quadrant, the base and per- 
pendicular are equal, and from that point to 90° the base will 
increase in the same ratio as the perpendicular decreased from 
1° to 45° ; hence the propriety of the arrangement of this table 
in counting the degrees backward from 4o to 90. 

Table II. Page 74. 

Here the perpendicular is made radius, therefore the 
hypothenuse A C will be the secant, and the base B C the 
tangent of the angle A. On this principle it is clear that as 
the angle increases the base and hypothenuse will continue 
(throughout the whole quadrant) to increase in proportion. 

Table III. Page 82. 

In this diagram the base is made radius, therefore by 
mathematical demonstration the perpendicular A C is the 
co-tangent, and the hypothenuse B C the co-secant, of the 
angle C ; and here it will be plain, that as the angle C is 
increased, the hypothenuse and perpendicular will, proportion- 
ably, be diminished. 



ILLUSTRATION OF THE CHARACTERS. 


+plus , or more , the sign of addition ; signifying that the 
numbers or quantities between which it is placed are to 
be added together. 

— minus , or less , the sign of subtraction ; denoting that the 
lesser of the two quantities between which it is placed is 
to be taken from the greater. 

x into , the sign of multiplication ; signifying that the quantities 
between which it is placed are to be multiplied together. 

-r-by, the sign of division ; signifying that the former of the 
two quantities between which it is placed is to be divided 
by the latter. 

: as , or to, ; : so is, the sign of an equality of ratios; denoting 
that the quantities between which they are placed arc 
proportional to each other. 

Thus, 2 : 3: : 4 : 6, denotes that 2 is to 3 as 4 is to 6. 

=equal to, the sign of equality ; signifying that the quantities 
between which it is placed arc equal to each other. 

Thus, 6+4=10, shews that 6 added to 4 is equal to 10. 

L Angle. 

° Degrees. 

' Minutes. 

A given line is represented by a stroke or dash ( i ) as the base 

A B in the triangle on page 26., and a required line by a 
cipher (o ), as in the legs of the same triangle. 


ABBREVIATIONS. 


Deg. Degrees. 

Min. Minutes. 

Fath. Fathoms. 

Ft. Feet. 

In. Inches. 

Hyp. Hypothenuse. 
Perp. Perpendicular. 
Comp. Complement. 
Tab. Tabular. 

Dec. Decimals. 

N. North. 

S. South. 


E. East. 

W. West. 

Prob. Problem. 

Ex. Example. 

Ansr. Answer. 

Dia. Diameter. 

Cwt. Hundred-weight. 
Qr. Quarter. 

Lbs. Pounds. 

Oz. Ounces. 

Dwt. Pennyweight. 
Grs. Grains. 
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INTRODUCTION. 

It is an acknowledged fact, that dialling, in all its 
varieties, is the most difficult and momentous part 
of the duty of practical mine agents : to assist them 
in that important operation, is the chief design in 
giving publicity to these Tables. 

Notwithstanding the great improvements which 
of late years have been made in the art of dialling, 
the most intelligent miners universally admit, that 
the practice is still very imperfect ; nay, so far are 
they from any determinate and general system, 
that two persons can scarcely be found who pre- 
cisely adopt the same method ; consequently some 
plain scheme, founded on pure mathematical prin- 
ciples, is a great mining desideratum. 

Aware of the opposition which is so apt to arise 
against all attempts at innovation of an old and 
established habit, (which however faulty in itself, 
custom may have stamped with an imaginary per- 
fection,) it may be necessary to make a few ob- 
servations in support of this work, and endeavour 
to prove its advantages over all the preceding 

B 
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modes of performing a dialling operation in every 
respect. 

Not many years ago the customary way of as- 
certaining the perpendicular and horizontal lines 
corresponding with a diagonal shaft, was by the 
very uncertain, expensive, and tardy practice of 
dropping a plumb line from the back to the bottom, 
there fixing a sollar or platform, and repeating the 
process from the brace to the foot of the shaft : this 
usage is largely explained in “ Pryce’s Treatise on 
Mines and Mining,” (a celebrated work, published 
by subscription, about the year 1776,) and therein 
described as the only system then known. 

It is true this most objectionable measure is now 
exploded, but not without great reluctance by 
many of its old practitioners, who were long before 
they could be prevailed on to abandon it, notwith- 
standing its glaring inconveniences, accompanied 
with the loss of time, waste of property, and hazard 
of their lives. 

By inserting this defectibility of our predecessors, 
we have no other design than of cautioning our 
mining countrymen to guard against the too pre- 
valent propensity of rejecting any new system, 
merely because it is new, or its utility not dis- 
cerned at first sight ; and to induce them to give 
the subject an impartial investigation, before they 
pass a conclusive judgment thereon. 

The use of mathematical instruments is now par- 
tially known in the mining world ; and, certaiply, 
those agents who are well acquainted thei’cwith, 
possess a decided advantage over others who are 
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not; for, doubtless, this science has the pre- 
eminence, in a high degree, over every other 
method heretofore employed in dialling. But 
without intending to undervalue instrumental 
operation, we appeal to the experience of our 
scientific readers for support, in avouching that the 
process is ever liable to errors of considerable 
extent, and which are prone to slide in unaccount- 
ably : but it is a palpable fact, that in pointing or 
sweeping off the angles, an almost imperceptible 
deviation will create a serious departure from truth ; 
and even in the course of bisecting, trisecting, in- 
scribing, describing, and circumscribing; also in 
drawing parallels, raising or demitting perpen- 
diculars, the operation, even with the greatest care, 
is exposed to considerable mistakes : and so sensible 
are all professional men of this defect, that instru- 
mental operation is never rcsoi'ted to, or relied on 
in any case where great accuracy is required. But 
when we reflect on the laborious duties of the 
practical mine agent, and how much these duties 
are calculated to disqualify him for performing a 
geometrical plan with that delicacy and precision, 
which the operation so indispensably demands, we 
then become established in our opinion of the ne- 
cessity of a work of this kind, and of its superiority 
over every other system hitherto introduced in 
dialling. 

Should any be yet disposed to advocate the 
existing practice, and to contend that it is fully 
adequate to the desired purpose, we beg permission 
to inquire of such persons, why it is that mistakes 
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so comm only occur in sinking shafts and driving 
levels in most of our mines? That irreparable 
errors do frequently happen, is a truth too notorious 
for contradiction or dispute, and sometimes even 
under the superintendence of men, whose know- 
ledge, circumspection, and experience, no one 
presumes to call in question ; consequently a more 
convincing proof than this cannot be adduced of 
the fallibility of the best modern practice, and the 
necessity for the introduction, of a more perfect 
system. 

Should it be inquired wherein the merit of this 
work is considered to consist, we answer, First — 
Accuracy; and it will be discovered at a. glance, 
that every operation of the principal tables is 
wrought out to five places of decimals, or the ten 
thousandth part of an inch ! consequently we may 
affirm, without fear of confutation, that, in this 
property, we outvie every other system. 

Secondly — Plainness. Of this quality our ex- 
pert readers will be convinced at first sight, and 
will need no instruction for enabling them to 
apply the numbers readily ; but we do not hesitate 
to say, that, by the help of the rules and examples, 
a common school-boy will find no insurmountable 
difficulty in solving the most abstruse problems 
relevant to dialling. 

Thirdly — Despatch. To this desirable property 
no other system has an equal claim, or can, with 
any chance of success, enter into competition -njth 
our method ; inasmuch as an answer, in most cases, 
may be obtained by the tables in less time than is 
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necessary to make a preparation for performing the 
operation in any other way. 

And now having briefly endeavoured to set forth 
the work in a true light, we commit it to the 
judgment of a liberal and discerning people; and 
should it be instrumental in happily preventing the 
grievous errors which are so prevalent in mining 
operations (and which, we are bold to say, must, 
in the nature of things, continue to take place by 
the present day practice) ; or should it only help to 
relieve the minds of faithful superintendents from 
that painful anxiety and suspense which never fail 
to harass them during the progress of any con- 
siderable work, whereby a heavy responsibility rests 
on them for the accuracy of their dialling, or should 
it in any other way have the happy tendency of 
promoting the interest of mining, we shall not 
regret the labour, pain, expense, privation, trouble, 
and perplexity, it has cost us, even though we 
should never receive any other compensation. 



EXPLANATION AND USE 


OF THE 

TABLES. 


After so many preliminary observations, it will be 
necessary to say but little under this head, having 
already anticipated several things by way of intro- 
duction, which properly belong here. 

The reader will observe that the work is com- 
posed of three distinct tables, for the obvious rea- 
son of making each side of the triangle radius ; and 
certainly without such an arrangement it would 
have been incomplete. 

In each case the radius, or given side, is one fa- 
thom, being the most convenient and familiar pro- 
portion that could have been introduced. 

The principal calculations include every quarter, 
or fifteen minutes of a degree, and extend from 1 to 
89 degrees, being sufficiently extensive and minute 
for mining purposes (the angle of any intermediate 
division not being distinguished or required) ; and 
here, it must be observed, that the divisions are ex- 
pressed by 15, 30, and 45 minutes, which numbers 
represent and § of a degree. * 

The first and most essential table is that wherein 
the hypothenuse, or longest side, is made radius, 
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extending nearly throughout the quadrant, and 
every calculation wrought out to five decimal places 
of an inch, hereby giving a direct answer, in exact 
ratio to six feet of the given side, to the ten thou- 
sandth part of an inch. 

Perhaps there may be a little difficulty at first, 
with persons unacquainted wit|j mathematical order, 
in reading the first table. It must be remarked, 
that from 1° to 45°, or the middle of the quadrant, 
the degrees and parts are all on the left-hand side 
descending, the base stands in the adjoining co- 
lumns, and the perpendicular on the same line to 
the right ; but beyond that point the degrees will 
be found on the right-hand side ascending, and then 
it must be specially noted that the perpendicular 
and base will have changed their positions, the base 
now standing on the right hand, and the perpen- 
dicular on the left hand, side. 

In the second table the perpendicular is given 
and the angles extend to 60°. One valuable min- 
ing property of this table is, that it gives at sight 
the underlay in a fathom of every angle within the 
range of 60° including the divisions : so that if it is 
required to know the underlay in a fathom on any 
degree, or quarter of a degree, between 1 and 60, it 
will be immediately discovered by ah inspection of 
the base in the column adjoining the given angle in 
this table. 

In the third and last table the base is given, and 
as the application of this part of the work is not so 
general as the preceding, the angles have been 
given in degrees only : nevertheless this table is in- 
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dispensable on some occasions, especially in level- 
ling or driving adits. It will be found, like the 
second table, to extend from 1 to 60 degrees. 

Having thus briefly stated the nature of the work 
under each separate head, it only remains for us, 
after a few general observations, to recommend the 
learner to the inspection of the following examples ; 
for we believe that one practical operation will do 
more towards giving him a clear understanding or 
comprehension of the subject, than a volume written 
expressly thereon, confined to mere speculative de- 
scription. 

It may be remarked that, in almost every instance, 
the geometrical construction of the figure is intro- 
duced, with the calculation, which Avill tend to the 
satisfaction of the practitioner, and improvement of 
the beginner. 

In conclusion we would remark, that the same 
attention must be paid in taking the angle, and 
measuring the given line, when these tables are 
used, as if the operation was performed any other 
way. 

It is a common practice in mining to take the 
angle of underlaying shafts with the cover of the 
dial and a plumb-line ; and in short drafts, with 
great care, this method may answer well enough : 
but when any very important work is to be performed, 
we would strongly recommend the application of a 
more perfect instrument for ascertaining the angle; 
for it is well known, that if this part of the process 
should not be correct, the result of the whole work 
must be erroneous as a matter of course ; and in- 
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deed it is next to impossible to distinguish the mi- 
nutia of an angle, with any tolerable degree of cer- 
tainty, by the foregoing method. There doubtless 
are instruments much better adapted to the work, 
both for speed and accuracy, than the dial ; and it 
is matter of surprise that they have not been more 
generally introduced in our mines : of these instru- 
ments the Theodolite certainly stands unrivalled 
for taking both horizontal and vertical angles. 

It is not our design to enter into controversy on 
this subject ; those who imagine the sextant or 
quadrant graduated on the cover of the dial well 
calculated for the purpose, let them continue to use 
it ; only we would especially note, that should an 
error ensue, it ought by all means to be attributed 
to the real cause, and to that only : for, as in all 
trigonometrical questions, the angle and side are 
always given to find the other parts of the triangle, 
consequently the sum of the one, and length of the 
other, are presupposed to have been correctly ascer- 
tained, previous to the commencement of any other 
operation. 

Finally, for the learner’s sake, we observe, that as 
the tables exhibit only the relative proportions to 
the radius of one fathom, or six feet, and are wrought 
out to five places of decimals to an inch, it becomes 
necessary that every one who would use this work 
successfully should have some knowledge of deci- 
mated arithmetic ; because he will have, in most 
cases, to multiply for the whole numbers, and take 
parts for the fraction of the fathom. For example : 
suppose the given side to be the hypothenuse, mea- 
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suring 16 fathoms, 3 feet, and 6 inches, he will 
then have to take out the numbers opposite the 
given angle in the tables, and multiply them by 16, 
for the base and perpendicular respectively, then 
divide hajf the tabular measure for the 3 feet, and 
one sixth of the remainder for the 6 inches, and 
add them together for the sum of the required sides 
of the triangle. We have therefore introduced the 
following rules and examples in decimals, which are 
sufficient to enable any one, hitherto unacquainted 
with this branch of arithmetic, to use the tables with 
the greatest facility. 
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REDUCTION OF DECIMALS. 

RULE. — Multiply the decimal by the number of 
parts in the next less denomination, and cut off 
as many places to the right hand as there are 
places in th§ given decimals. 

EXAMPLE. 

What is the value of ’75014 of a fathom ? 
6 

4-50084 
• 12 

6-0100 8 

ft. in. 

Answer 4 6-01008 
What is the value of -93862 of a yard ? 

3 

2- 81586 
12 

9-79032 

ft. in. 

Answer 2 9-79032 
What is the value of -27734 of a foot ? 

12 

3- 32808 

in. 

Answer 3*32808 

fath. ft. in. 

Reduce 5 4 6*32 to feet, inches, and decimals. 

■ 6 

in. 

Answer 34 6*32 
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RULE. — Place the numbers so that the decimal 
points may stand directly under each other, add 
up as in simple addition, and cut off for decimals, 
as many figures to the right as there are deci- 
mals in the greatest given number. 


EXAMPLE. 

What is the sum of 3*72 and 14*7368 and 146*2 
and *728 and 5*034 ? 

3*72 

14*7368 

146*2 

*728 

5*034 

170*4188 


ft. in. ft. in. 

What is the sum of 2 11*9942 and 1 4*09658 ? 

1 4*09658 

4 4*09078 

Add together the following measures ; viz. 
fath. ft. in. dec. 

6 4 2*260 

0 1 11*47298 

19 0 3*087 

64 5 9*9746 

0 0 2*70643 


91 0 5*50101 



SUBTRACTION OF DECIMALS. 

RULE. — Arrange and cut off the decimals as in 
addition. 

EXAMPLE, 
fath. ft. in. 

From 4 2 9*7824 

Take 2 4 8*91773 

1 4 0*86467 • 


MULTIPLICATION OF DECIMALS. 

RULE. — Multiply as in whole numbers, and cut 
off as many figures from the product as there are 
decimals in the multiplier and multiplicand. 


EXAMPLE. 


fath. ft. in. 

Multiply 2 4 7*92486 by 24 

6 

16 3 11*54916 

4 6x4=24 

66 3 10*19664 


fath. ft. in. 

Multiply 9 3 1*4872 by 37 


57 

0 

8-9232 



6 

342 

4 

6*5392 

9 

3 

1*4872 

352 

1 

7*0264 


Here we multiply by 6 
twice because 6 times 
6 are 36, and add' the 
given number which 
makes it equal to 37, or 
6x6+1=37. 


ft. in. , 

Multiply . 14 9*746 by 12 
12 


177 8*952 
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DIVISION OF DECIMALS. 

RULE. — Divide as in whole numbers, and cut off 
as many figures in the quotient as the decimal 
places in the dividend exceed those of the divisor. 

EXAMPLE, 
fath. ft. in. 

Divide 2 4 3’7 by 6 
6)2 4 3-7 

0 2 8-61 

fath. ft. in. fath. ft. in. 

7) 4 2 10-30994 8) 15 5 0-3316 

0 3 10-04427 _1 5 10-5414 

ALIQUOT PARTS OF A FATHOM. 


TABLE. 


Parts. 


Feet. 

Inches. 

i 

of a fathom is 

3 

0 

* 

ditto 

2 

0 

i 

ditto 

1 

6 

i 

ditto 

1 

0 

F 

ditto 

0 

9 

* 

ditto 

0 

8 

tV 

ditto 

0 

6 

TjBT 

ditto 

0 


A 

ditto 

0 

4 


ditto 

0 

3 
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REMARKS. 

It has been observed that the radius in every 
case is 6 feet or 1 fathom, consequently the num- 
ber of fathoms in the given side, whether that side 
be hypothenuse, perpendicular, or base, will be the 
multiplier of the tabular numbers, and should there 
be a fraction in the multiplier, the multiplicand 
must be divided by that fraction agreeably with 
the rule of practice. The table of aliquot parts of 
a fathom, in the adjoining page, will be found 
useful in facilitating this part of the process. 

In some of the following examples the product 
has been obtained in fathoms and parts, but we 
would recommend the learner to carry on the work 
in feet (except in cases where the answer is re- 
quired in fathoms), as he will find it more simple 
and expeditious ; we speak of the multiplicand or 
number multiplied; the multiplier must invariably 
be fathoms, and should the given side be nominated 
in feet, it must be divided by 6, to bring it into 
fathoms, before the operation is begun by the fore- 
going cases. 

It may be further noticed that when any of the 
given sides in the tables amount to 6 feet, they are 
expressed in fathoms, &c. but whenever it may be 
required to produce the answer in feet, &c. the 
numbers should be reduced to that measure before 
they are multiplied, and this can be done by mere 
inspection; viz. 

’ fatli. ft. in. ft. in. 

Table 2d, / Base 1 1 8-15601 , /Base 7 8-1560 

Z52° l Hyp. 1 3 9-6053 / state / Hyp. 9 9-6053 
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PRELIMINARY CHAPTER 

TO THE 

PRACTICAL DIALLING EXAMPLES. 


It must have been matter of regret to every re- 
flecting, well-informed, and interested person, that 
(previous to the present work) nothing has ever 
been published with a design to assist the British 
miner in his subterraneous operations; and while 
the press has teemed Avith publications, distinctly 
and exclusively adapted to benefit the navigator, 
the architect, the sculptor, the surveyor, and even 
the mechanic and artisan, not a single effort has 
ever been made to extricate the miner from the 
disadvantages under which he has ever laboured, 
(solely for the Avant of a plain, concise, technical, 
and scientific treatise on dialling, accompanied with 
appropriate tables,) although his profession yields 
to none in importance and utility ; in tact, it may be 
said, in a certain sense, to be the parent of every 
art aud science in the world ; the use of metallic 
substances, in some shape or other, being indis- 
pensable in every one of them: nevertheless this 
highly essential art has hitherto been totally dis- 
regarded by all classes of mathematicians, and 
while the famous invention of logarithms has 
caused the science of trigonometry to soar to the 
very skies, and traverse old ocean’s vast and 
unfathomable expanse, the unsupported miner has 
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been left to struggle under the greatest disad- 
vantages, with nearly as little obligation to geo- 
metrical science, as his antediluvian progenitors ; 
and although he has done every thing that deep 
thought, strong natural understanding, unwearied 
perseverance, and inventive genius (unassisted by 
trigonometiycal demonstration) could possibly ac- 
complish, yet, for the want of mathematical light, 
his exertions have been ineffectual and insufficient 
to disentangle him from the difficulties with which 
he has been encircled ; hence his avocation has, in 
general, been replete with toil, anxiety, apprehen- 
sion, dissatisfaction, and disappointment. 

IIoav far the present work is adapted to answer 
the great end in contemplation, must be left for the 
judgment of the mining world to decide ; and we 
doubt not but the defects (real or imaginary) 
which may be considered to exist in the application, 
will be passed ever and excused by every liberal 
man, on the grounds already stated in the preface ; 
having an unshaken confidence that the fundamen- 
tals of the work, comprised in the trigonometrical 
tables, will be found plain, true, and unexception- 
able. 


DEFINITION OF RIGHT-ANGLED TRIANGLES. 

In order to use the following tables with due 
effect, there is no necessity that the reader should 
understand any thing of the science of tri- 
gonometry, that part of the work having been ac- 
complished already to his hand ; so that, by the help 

C 
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PRELIMINARY CHAPTER. 


of a few of the common rules of arithmetic, he may 
obtain, with the greatest ease and certainty, every 
thing required to be known in the geometrical part 
of mining. 

Previous to an elucidation of the simple method 
of working by the tables, it may be satisfactory to 
introduce the operation by a few preliminary ob- 
servations and extracts on the nature and pro- 
perties of right-angled triangles. 

Plane trigonometry is the art of measuring the 
sides and angles of triangles described on a plane 
surface, or of such triangles as are composed of 
straight lines. 

The theory of triangles is the very foundation of 
all geometrical knowledge, for all straight-lined 
figures may be reduced to triangles. The angles of 
a triangle determine only its relative species, and 
are measured in degrees, minutes, and seconds ; 
but the sides determine its absolute magnitude, and 
may be expressed in fathoms, yards, feet, or any 
other lineal measure. 

THEOREMS. 

A right-angled triangle (the only kind generally 
necessary to be treated of for mining purposes) is 
that which has one right angle in it ; the longest 
side, or that opposite to the right angle, is called 
the hypothenuse, the other two are called the legs 
or sides, or the base and perpendicular: or, by 
Euclid’s definition, “ In a right-angled triangle, the 
side opposite to the right angle is called the 
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hypothenuse, and of the other sides, that upon 
which the figure is supposed to stand is called the 
base, and the remaining side the perpendicular.” 

The three angles of every triangle are together 
equal to two right angles, or 180 degrees. 

The greater side of every triangle has the greater 
angle opposite to it. 

The squares of two sides of a triangle are together 
double of the square of half the base, and of the 
square of a straight line drawn from the vertex to 
bisect the base. 

The sum of the three angles of every plane 
triangle being equal to half a circle, or 180 degrees, 
it therefore follows that if either acute angle, in 
such triangle, be taken from 90°, the remainder 
will be the other acute angle, or the complement. 

The supplement of any angle is what that angle 
wants of 180°; hence the supplement of any one 
angle is always equal to the sum of the other two. 

A few other properties of right-angled triangles 
may be worthy of notice, viz. : when the angle 
opposite the base is 30°, the hypothenuse is exactly 
double the length of the base. 

When the angles are 45°, the base and perpen- 
dicular are equal. 

When the angle opposite the base is 60°, the 
hypothenuse is double the length of the perpen- 
dicular. 

APPLICATION. 

To show how a knowledge of the foregoing 
theorems may be rendered useful in mining prac- 
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tices, suppose in the triangle A B C, on page 24, the 
base B A represented a drift or cross-cut, and the 
side A C a lode, making an angle Avith the base of 
66° 30' ; consequently the angle A must be 23° 30', 
because it requires that number of degrees to con- 
stitute a right angle, the complement of the angle 
A, or 180°, the supplement of the triangle A B C. 

Again, suppose the angle C of the diagonal shaft 
C A, page 25, was found to be 39° 30', then the 
opposite angle A must contain 50° 30'. 

We now approach toAvards the actual use of the 
tables, and have succeeded, ayc hope, in clearing all 
impediments out of the learner’s Avay, so that he 
Avill find no difficulty in readily applying the 
numbers to dialling operations. We have previ- 
ously set a feAV examples of the mere act of taking 
out the primes, and have studiously endeavoured 
to render every thing so perspicuous and compre- 
hensible as the nature of the Avork Avould possibly 
admit. But should any one have gone thus far and 
still find an obscurity hang over him, so that he 
cannot penetrate into the nature of the subject as 
he Avould Avish, or as he may have expected, 
yet let him not be discouraged ; this Avill always be 
the case with every one Avho calculates on fully 
comprehending any thing connected Avith the mathe- 
matics by definition or description only. Let him 
steadily, attentively, and perseveringly proceed Avith 
the examples, and if lie is properly interested in the 
matter, he will soon find the subject open Avith per- 
spicuity and demonstration on his mind, and convey 
to him the incontrovertible assurance of the truth 



PRELIMINARY CHAPTER. 


21 


of the calculations, as well as the correctness of his 
own views, ideas, or conceptions of the subject. 

TABLE I.— EXAMPLE. 

When the angle is 9° and the hypothenuse 1 
fathom, what is the length of the other two sides 
of the triangle respectively ? 

(page 68.) 

in. ft. in. 

Answer, Base 11*26328 Perp. 5 11*11356 

EXAMPLE. 

When the angle is 48° 15', or 48| degrees*, and 
the hypothenuse 1 fathom, what are the lengths of 
the other sides ? 

(page 72.) 

ft. in. ft. in. 

Answer, Base 4 5*71613 Perp. 3 11*94348 

TABLE II.— EXAMPLE. 

When the angle is 35° 45', or 35f degrees, and 
the perpendicular 1 fathom, what is the length of 
the hypothenuse and base respectively? 

(page 78.) 

ft. in. fatli. ft. in. 

Answer, Base 4 3*8326 Hyp. 1 1 4*7165 

* In this example, as the angle exceeds 45°, it will be found 
standing on the right hand side of the page (as already explained), 
and the denomination of the required sides will be found at the 
bottom. A little attention to this order will prevent the mistake, 
which may otherwise take place, by an inversion of the base and 
perpendicular. 
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EXAMPLE. 

Given the angle 59° 30', perpendicular 1 fathom, 
the other sides are required. 

(page 81.) 

fath. ft. in. fath. ft. in. 

Answer, Base 1 4 2*2317 Hyp. 1 5 9*8612 

TABLE HI.— EXAMPLE. 

Given the angle 5°, base 1 fathom, the hypothenuse 
and perpendicular are required. 

(page 83.) 

fath. ft. in. fath. ft. in. 

Answer, Hyp. 11 2 1010734 Perp. 11 2 6*96374 


EXAMPLE. 


Given the angle 30°, base 1 fathom, the other 
sides are required. 

(page 83.) 

fath. ft. in. fath. ft. in. 

Answer, Hyp. 2 0 0 Perp. 1 4 4*70766 


Note. — The foregoing examples serve only to exemplify the 
manner of taking out the primes from the tables, and as the 
given side is exactly one fathom, of course the tables give a 
direct answer. In the following examples the mode of taking 
out the tabular numbers is precisely as the foregoing, but the 
number of fathoms contained in the length of the given side, 
will be the multiplier of the other sides of the triangle. 
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BY THE TABLES. 


CASE L 

WHEN THE HYPOTHENUSE IS GIVEN. 

RULE — Look in the first table, and against the 
given angle stands the base and perpendicular, 
answering to one fathom of the hypothenuse; 
take out these numbers and multiply them re- 
spectively by the length of the hypothenuse. 

EXAMPLE. 

Given the angle 23° 30', and hypothenuse 12 fa- 
thoms ; the base and perpendicular are required. 


OPERATION. 


BASE. 

Feet 2 . 4*70993 
12 


PERPENDICULAR. 

Feet 5 . 6*02833 
12 


28 . 8*51916 


66 . 0*33996 
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BY CONSTRUCTION. 

process. Scam — 40 feet to an inch. 

Draw the line A B of any length, 
make the angle G=23° 30' by 
a scale of chords, or with a pro- 
tractor; draw the hypothenuse 
A C— 72 feet from a scale of 
equal parts. From C let fall the 
perpendicular C B ; then ABC 
is the triangle required. A B, . 
measured by the same scale of 
equal parts, will be 28 feet 8g A 
inches, and B C will be 6G feet. 

CASE II. 

WHEN THE PERPENDICULAR IS GIVEN. 

RULE — Look in the second table, and opposite 
the given angle will be found the base and 
hypothenuse corresponding to one fathom of the 
perpendicular ; multiply these numbers sepa- 
rately by the length of the perpendicular. 



EXAMPLE. 

Given the angle 39° 30', and perpendicular 9 
fathoms 3 feet; the hypothenuse and base are 
required. 


OPERATION. 


3 



fath. ft. 

in. 



fath. 

ft. 

in. 

i 

0 4 

11*3522 

9 

3 

* 

1 

1 

9-3096 

9 


7 

2 

6*1698 

11 

3 

11-7864 

0 

2 

5-6761 

0 

3 

10*6548 

Base 7 

4 

11-8459* 

Hyp. 12 

1 

10-4412 


• It has been before observed that it would be better to bring 
the answer out in feet than in fathoms, as in the last case. 
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BY CONSTRUCTION. 


PROCESS. 

Draw the line A B of a suf- 
ficient length , at any point 
B erect the perpendicular 
B C, which make equal to 
57 feet by a scale of equal 
parts. At C make the 
angle = 39° 30' the com- 
plement of A. From C 
draw the liypothenuse, and 
it will cut the base A B in 
the point A ; then will A B 
measure 47 feet, and A C 
73 feet 10 inches. 


C 



CASE III. 

WHEN THE BASE IS GIVEN. 

RULE — Look in the third table, and opposite the 
given angle (as in the former cases) the corre- 
sponding numbers to one fathom of base will be 
seen, which being multiplied by the given length 
of the base, produces the liypothenuse and per- 
pendicular. 


EXAMPLE. 

Given the angle 20 degrees, and base 28 feet 9 
inches ; the hypothenuse and perpendicular arc 
required. 
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Z. 20° 


! l 

u 


ft. 

17 


in. 

6-51392* 

4 


70 

2 05568 

8 

9-25696 

2 

11-08565 

2 

2-31424 

84 

0-71253 


Perp. 


ft. 

16 

in. 

5-81837* 

4 

65 

11-27348 

8 

2-90918 

2 

8-96972 

2 

0-72729 

. 78 

11-87967 


BY CONSTRUCTION. 

PROCESS. 

Draw the base A B which make = 28 
feet 9 inches, from a scale of equal 
parts, at B erect the perpendicular 
B C, make the angle A = 70" and 
draw the hypothenuse A C to cut 
the pei-pendicular B C in the point 
C, then will A C measure 84 feet, 
and B C 78 feet, 11^ inches. 



* These numbers stand in the tables in fathoms, &c., the 
hypothenuse will be found 2 fathoms, 5 feet, 6 inches, &c., and 
the perpendicular 2 fathoms, 4 feet, 5 inches, &c. 
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APPLICATION OF THE TABLES 

TO 

DIAGONAL SHAFTS. 


REMARKS. 

As in the foregoing cases each side of the triangle 
is distinctly made radius, it follows that every 
problem in oblique dialling, &c., can be solved by 
one or the other cf these cases ; because in every 
instance, a side and the angles are always given. 

GENERAL RULE. 

When the hypothenuse is given, work by case the 
first. 

When the perpendicular is given, work by case the 
second. 

When the base is given, work by case the third. 

EXAMPLE 1. 

A diagonal shaft AB was found to measure 84 
feet *, and the angle of declination observed to 


* When the given line is denominated in feet, it must be 
brought into fathoms by dividing it by 6, (the number of feet 
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be 48 degrees ; required the base B C, and per- 
pendicular A C. 


BY CASE I. 


ft. in. 

Z. 48° 4 5-50643 
7 

31 2-54501 
2 

Base 62 5-09002 

ft. in. 

4 0-17740 

1 

28 1-24180 
2 

Perp. 56 2-48360 


A 



EXAMPLE 2. 

A perpendicular shaft BC, measuring 57 feet, 
was found to intersect an underlaying shaft A C, 
whose angle of acclivity was observed to be 50° 30' ; 
required the length of the underlaying shaft A C, 
and the distance from the perpendicular at the sur- 
face A B. 


in a fathom) ; thus in the above example the shaft being 84 feet 
is 14 fathoms, and therefore the numbers are multiplied by 7 
and 2, which are equal to 14. 
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BY CASE II. 


L 50° 30' j 

I 


ft. 

in. 

Comp. 

► Base 

\ 

4 

11-3522 

39° 30' J 

> 



9 




44 

6-1698 




2 

5-6761 


AB 46 

11-8459 




ft. 

in. 

Hyp. 

1 . 

2 

7 

9-3096 

9 


69 

11-7864 

3 

10-6548 

AC 73 

10-4412 



Note. — In the above example the angle having again been 
taken with the horizon, the operative angle will be 39° 30', 
because 50° 30' — 90°=39° 30'. We may also observe that 
the length of the shaft being 57 feet, the multiplier is 9£, or 9 
fathoms, 3 feet. 


EXAMPLE 3. 

A horizontal cross-cut B C from the foot of a 
diagonal B A to a perpendicular shaft C A was 
found to measure 224 feet 8 inches, and the angle 
of acclivity (taken at B, the foot of the shaft) 40 
degrees; I require the respective lengths of the 
hypothenusc A B and perpendicular A C. 
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ft. in. ft. in. 


Z40° ) 

1 

7 9-98932* } 

5 0-41517 

Comp > 


12 

12 

50° ) 


£)3 11-87184 

60 4-98204 



3 

3 



281 11-61552 

181 2-94612 



7 9-98932 

5 0-41517 



2 7-32977 i 

1 8-13839 


\' S 

0 10-44325 

0 6-71279 


AB 293 3-37786 AC 188 6*21247 


EXAMPLE 4. 

When a lode has changed its underlay. 

RULE — Take out the numbers opposite the given 
angles, and work them by the former cases, 
then add their sums together respectively for the 
answer. 


* It will be observed that this number stands in the table 
1 fath. 1 ft. 9*98932 in., and the angle having been taken at the 
foot of the shaft, the complement of that angle (i.e. what it wants 
of 90°) must be used, therefore the above tabular numbers will be 
found in the column opposite 50°, being the complement of 40°. 
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PROBLEM. 

In dialling a shaft sunk on a lode, it was found 
that the first draft B D measured 71 feet, on an 



angle of 14° 45', but from that depth to the foot of 
the shaft C the angle proved to be 40° 15', and the 
length D C 54 feet ; required the distance from the 
brace of the diagonal B, where a perpendicular shaft 
ought to be sunk, in order to come down exactly at 
tlfe foot of the underlay ; also the depth of the per- 
pendicular A 0. 
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L 14° 45'| 


OPERATION. 


BASE. PERPENDICULAR. 


fath. ft. 

in. 

fath. 

ft. 

in 

0 

1 

6*33134 

0 

5 

9-6273 



12 



12 

3 

0 

3-97608 

11 

3 

7-5276 

0 

0 

3-05522 

0 

0 11*6045 

3 

0 

0-92086 

11 

2 

7-9231 


BASE. 

fath. ft. in. 

Z40°15'= 0 3 10-52093 

9 

5 4 10-68837 


PERPENDICULAR. 

fath. ft. in. 

0 4 6-95274 
9 

6 5 2-57466 


SUMMARY OF BASKS. 

fath. ft. in. 

3 0 0-92086 

5 4 10-68837 

8 4 11-60923 

6 

A B 52 feet 1 1 in. 


SUMMARY OF PERPENDICULARS. 

fath. ft. in. 

11 2 7-9231 
6 5 2-57 466 

18 1 10-49776 
6 

AC 109 feet 10 in. 


EXAMPLE 5. 

When a lode has changed or reversed its under- 
lay from north to south, or east to west. 

RULE — Add all the perpendiculars together, as in 
the last problem, but subtract the bases, made 
by the reverse or contrary shafts, one from the 
other, the remainder will be the true length of 
the base. 
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PROBLEM. 

A diagonal shaft was found to incline and mea- 
sure as follows, viz. 

A B - - 54 feet 18° 45' 

B C - - 42 do. 12° 15' 

CD - - 69 do. 25° O' 

throughout the above drafts, the declination or 



D 
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underlay bore northerly, but from that depth D it 
made an angle of 7° 30' in a southerly direction, 
and this last draft D E measured 96 feet. It is 
required to know the perpendiculars and bases of all 
the foregoing sides respectively and collectively. 


OPERATION. 

BASKS NORTHERLY. 

PERPENDICULARS. 

fath. 

ft. in. 

fath. ft in. 

L 18° 45'=0 

1 11*14364 

0 5 8*17897 


9 

9 

Ba2~ 

5 4*29276 

A a 8 3 1*61073 

Zl2° 15'=0 

1 3*27680 

0 5 10*36062 


7 

7 

cb r 

2 10*93760 

B b 6 5 0*52434 

£25° 0'=0 

2 6*42852 

0 5 5*25416 


11 

11 

4 

3 10*71372 

9 5 9*79576 

0 

1 3*21426 

0 2 8*62708 

D c 4 

5 1*92798 

C c 10 2 6*42284 

BASE ! 

SOUTHERLY. 


fath. 

ft. in. 

fath. ft in. 

o 

ii 

O 

0 9*39789 

0 5 11*38403 


8 

8 

l 

0 3*18312 

7 5 7*07224 


2 

2 

Ed 2~ 

0 6*36624 

D d 15 5 2*14448 
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SUMMARY. 


BASES. 


fath. ft. in. 


2 

5 

4-29276 

1 

2 10-93760 

4 

5 

1-92 798 

North 9 

1 

5-15834 

South 2 

0 

6-36624 

r 

0 

10-79210 

6_ 




F A 42 ft. 10 in. 


PERPENDICULARS. 

fath. ft in. 

8 3 1-61073 
6 5 0-52434 
10 2 6-42284 
15 5 2 - 14448 

41 3 10-70239 

_6 

F E 249 ft. 10 in. 


EXAMPLE 6. 

When a shaft has been sunk in error *, or not 
exactly at right angles with the lode. 


RULE T. 

Work for the base and perpendicular as before, 
by Case I., then find the deviation by the following 

RULE II. 

Take out the base from the second table, standing 
opposite the angle of error, and multiply it by the 
length of the shaft. 

* Underlaying shafts are always intended to be sunk at right 
angles with the lode ; that is, if the lode runs east and west, 
the horizontal bearing of the shaft will be either north or south, 
as the lode may happen to underlie. But it is sometimes the 
case, that through inattention of workmen or other causes, the 
shaft has declined from its true course and inclined toward the 
right or left, and as this is neither a trivial nor uncommon occur- 
rence, and admits not of development by the ordinary mode of 
dialling, we have here introduced a rule which will hold good 
in all cases of the kind. 

d 2 
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PROBLEM. 

An oblique shaft A B was found to measure 89 
feet 6 inches, on an angle of 53° 15', and it was 
also observed that the shaft had declined 3° 45' 
west from the intended right angle of the east and 
west lode : required the base C D and perpendicular 
C A, and how far the shaft has departed from its 
true course A D. 



OPERATION. 

ft. in. ft. in. 


Z53° 15' 


4 

4 9-69027 

3 


3 7-07937 


j 3 


7 



7 




33 7-83189 



25 1*55559 




2 



2 




67 3-66378 



50 3*11118 




2 4-84513 



1 9*53968 


2 

l 

1 7-23009 

2 

T 

1 2*35979 


0 6 

i 

0 4-80752 

0 6 

i 

0 3*58994 


Base 71 8-54652 Perp. 53 6-60059 
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THEN FOB THE DEVIATION. 


Table 2nd. — -x 3° 45' Base 


ft. 

0 

in. 

4-7189 

7 

2 

9-0323 

2 

5 

6-0646 

0 

2-3594 

0 

0-78 

0 

0-19 

5 

9-3940 


Thus it is clear that if the above shaft was sunk 
on an east and west lode and the angle of error in- 
clined westerly, that the foot of the shaft B would 
be 5 feet, 9^ inches, in that direction beyond its 
designed course A D. 

EXAMPLE 7. 

To find the perpendicular depth of the junction 
of lodes. 


CASE I. 

When two lodes underlay in the same direction. 

RULE — Subtract the tabular number of the base 
of the lesser angle from the greater, then by direct 
proportion, say, 

As this difference 

Is to one fathom perpendicular, 

So is the distance of the lodes at surface 
To the junction of the lodes. 
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PROBLEM. 

Two lodes were discovered at the surface, 12 
fathoms apart from C to D, both underlaying north. 
The southernmost lode D B made an angle of 38° 
15': the other C B 23°. Required the perpen- 
dicular depth A B where these lodes will unite, sup- 
posing they both regularly continue their respective 
angles of declination. 


A C 12 Path, D 



OPERATION. 

ft. in. 

FromZ.38 0 15'— 4 8-7602 
Take Z_23° Q' =2 6-5622 
'2 2-1980 
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ft. in. ‘ fath. fath. 

Then, As 2 2*198 : 1 : : 12 

12 _6 

26*198 72 

12 

26*198) 864*000 (32*9 
78594 6 

78060 5*4 

52396 12 

256640 4*8 
235782 


fath. ft. in. 20858 

Answer 32 5 4 A B 


T> t 
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DIAGONAL LODES. 


If it is required to find the respective lengths of 
the lodes C B and D B, and the horizontal line 
D A, work by Case II., where the perpendicular is 
given. 


to find D B. 


Z38 c 


fath. ft. 
15 ' |*| 1 1 


m. 

7-6831 

11 


14 

0 

0-5141 



3 

42 

0 

1*5423 

0 

0 

10*1870 

41 

5 

3*3553 


Here we multiply by 33, 
and subtract from the pro- 
duct what the hypothenuse 
is minus of that measure, 
which being eight inches, 
is one-ninth of a fathom. 
This is the shortest method. 


TO FIND C B AND D A, OR C A. 


BASE. HYPOTHENUSE. 

fath. ft. in. fath. ft. in. 


£23° O' 

* o 

2 

6-5622 

1 * 

1 

0 

6*2179 




11 

1 



11 

4 

4 

0*1842 


11 

5 

8-3969 



3 




3 

14 

0 

0*5526 


35 

~5~ 

1*1907 

0 

0 

3*3964 


0 

0 

8*6908 

A 13 

5 

9-1580 

CB 35 

4 

4*4999 


Then CA+CD = DA, or C A added to CD gives 
the line DA, 25 fathoms, 5 feet, 9 inches, &c. 
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EXAMPLE 8. 

To find the perpendicular depth of the junction 
of lodes. 

CASE H. 

When two lodes, by their underlay, incline in- 
directly towards each other. 

RULE — Add the tabular bases together, then 
find the depth by direct proportion as in the last 
example. 


PROBLEM. 


Two lodes were observed 36 fathoms apart at 
the surface from A to C, the northernmost lode A 
underlaying south 18° 15', and the southernmost 
lode C underlaying north 31° 45': required the 
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DIAGONAL LODES. 


depth B D at which these lodes will intersect each 
other. 

OPERATION. 


ft. in. 

To 18° 15' = 1 11*6220 
Add £_ 31° 45' = 3 8-5550 

5 8-177 


ft. in. fath. fath. 

Then, As 5 8-177 : 1 : : 36 

12 6 

68-177 216 

. 12 

68-177)2592-0000(38-0 

204531 

546690 

545416 

12740 


Answer 38 fathoms. 

If required to find the length of the lodes A D 
and C D and the distance of the shaft B from 
the lodes C and A at the surface, work by Case II. 
thus: 

TO FIND A B AND A D. 


BASE. 


fath. 

15'=0 

ft. 

1 

in. 

11-622 

6 

1 

5 

9-732 

6 

lF 

4 

10-392 

0 

3 

11-2.44 

AB 12 

2 

9-636 


IIYPOTHENU8E. 


fath. ft 
1 0 

in. 

3-8135 

6 

6 

1 

10-8810 

6 

37 

5 

5-2860 

2 

0 

7-6270 


AD 40 0 0-9130 
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TO FIND BC AND CD. 


BASE. 


fath. ft. 

in. 

Z_ 31° 45'=0 3 

8-555 

6 


3 

4 

3-330 

6 

22 

T 

7-980 

1 

l 

8-110 


B C * 23 3 1-090 


HYPOTHENUSE. 


fath. ft. in. 

1 1 0-7008 
6 


7 

0 

4-2048 

6 

42 

2 

1-2288 

2 

2 

1-4016 

CD 44 

4 

2-6304 


* It may be observed that A B and B C added together do 
not make 36 fathoms, by something more than an inch : now 
this does not happen through any defect in the tables, but be- 
cause the perpendicular has not been worked out — for if the 
remainder (12740) was prosecuted, the perpendicular would 
prove to be 38 fath. Oft. 1*3392 in., instead of 38 fathoms, 
which addition to multipliers would make up the exact defi- 
ciency. 
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PERPENDICULAR SHAFTS 

LEVELS. 


RULE When the angle of acclivity is given, 

take the complement (or what it wants of 90°) 
for the operative angle; in every other par- 
ticular, work by the former cases. 


A 



EXAMPLE 1. 

A perpendicular shaft having been sunk from 
the top of a hill at A, from whence the slope to C 
measured 330 feet: It is required to know the 
length an adit must be driven from the base of the 
hill at C to intersect the shaft at B, and what will 
be the depth of the shaft at that intersection, the 
angle of acclivity at C being 41 degrees. 
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BY CASE II. 


PEBPENDICULAB. 


BASE. 


Comp, of 
41° is 49° 


ft. 

} 8 

in. 

11-23625 

9 

ft. 

4 

in. 

6-33909 

9 

35 

5-12625 

6 

40 ~ 

9-05181 

6 

21sT 

6-75750 

244 

6-31086 

3 

11-23625 

4 

6-33909 

216 

5-99375 

249 

0-64995 



EXAMPLE 2. 

An adit having been driven 75 fathoms from A 
to B, required to know how far up the hill from A 
I ought to measure in order that a perpendicular 
may be sunk to intersect the adit at x, 58 fathoms 
from the tail at A ; also the depth of the shaft C x, 
the angle of acclivity from A towards C being 33 
degrees. Or thus : — Given the base 58 fathoms ; 
angle of acclivity 33°, of which the complement 
or angle of declivity is 57° ; required the hypothe- 
nuse and perpendicular. 
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BY CASE HI. 

HYPOTHENUSE. PERPENDICULAR. 


ft. 

in. 

ft. 

in. 

Comp. A 33° is 57°= 7 

1-85016 

3 

10-75735 

8 


8 

57 

2-80128 

31 

2-05880 


7 


7 

400~ 

7-60896 

218 

2-41160 

14 

3-70032 

7 

9-51470 

AC 414 

11-30928 

Cx 225 

11-92630 


EXAMPLE 3 . 

From the foot of a perpendicular shaft A B, 70 



c 



SHAFTS AND LEVELS. 


47 


fathoms in depth, a cross-cut was driven south 14 
fathoms 3 feet in length (C,) where a lode was dis- 
covered underlaying north, and the angle of ascen- 
sion or elevation 72° 45' : required the length of 
this lode from the end of the drift C to the surface 
D ; also the distance from the brace of the per- 
pendicular shaft A to the back of the lode at grass 
(D,) supposing the lode to have a regular underlay. 


BY CASE II. 

BASE. • 
fath. ft. in. 

Comp, of 1 0 1 10-3560 

L 72° 45' is 17° 15" J 7 

2 1 0-4920 

10 

21 4 4-9200 

Add length of drift 14 3 0 

36 1 4-92 ~ 


HYPOTHENC8E. 

fath. ft. in. 

1 0 3-3911 

7 

7 1 11-7377 
10 

73 1 9-3770 


ANSWER. 

fath. ft. in. 

Length of lode 73 1 

Distance from shaft 1 „„ 1 - 

at the surface J b & 
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EXAMPLE 4. 

From the depth of 36 fathoms 
4 feet, in an engine shaft A B, a 
cross-cut was driven which pierced 
a lode C, 14 fathoms 2 feet, from 
B. The lode was found to make 
an angle of 30 degrees, inclining 
towards the shaft. Required the 
depth at which the shaft will 
intersect the lode, and the length 
of the lode from C to the point of 
intersection o. 


BY CASE in. 



Z. 30° 


IIYPOTHENUSK. PERPENDICULAR. 


fath. 

ft. 

in. 

fath. 

ft. 

in. 

*) 2 

0 

0 

i) 1 

4 

4-70766 


2 


2 

~T 

0 

0 

3 

2 

9-41532 



7 



7 

28~ 

0 

0 

24" 

1 

5-90724 

0 

4 

0 

0 

3 

5-569 

28 

4 

_0 

24 

4 

11-47624 


ANSWER. 

fath. ft. in. 

Depth from A to B 36 4 0 
Depth from B to o 24 4 11*47624 

Extreme depth 61 2 11-47624 


• fath. ft. 

Length from C to o 28 4 



SLIDES. 


When a lode has been thrown up by a slide, to 
find the base and perpendicular. 

RULE. — Add the bases made by the segments of 
the lode together for the horizontal, and subtract 
the perpendicular made by the ascension of the 
slide from the sum of the others for the perpen- 
dicular. 


EXAMPLE. 

A shaft haying been sunk on a lode 114 feet 
from A to B, on an angle of 54° 30', at this place 
the lode was separated and thrown up by a slide, 
from B to C, 32 feet, the angle of elevation at B 
being 47° : at C the lode was again cut and pro- 
secuted on an angle of 51°, from C to D, 73 feet. 
Required to know the length from A to E at 
surface, where a perpendicular shaft should be put 
down, that would intercept the lode at the foot of 
the diagonal C D ; also the depth of the shaft E D. 



Surface. 
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SLIDES. 



THE FOREGOING EXAMPLE BY THE TABLES. 


BASE. 

PERPENDICULAR. 


ft. in. 

L A 54° 30 / = 4 10-61632 

6 

ft. in. 

3 5-81062 

6 


29 3-69792 

3 

20 10-86372 / 
3 V 

Multiplier 
19 faths. 

87 11-09376 

4 10-61632 

62 8-59116 

3 5-81062 


92 9-71008 

66 2-40178 
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BASE. PERPENDICULAR, 

ft. in. ft. in. 


L B47°0'l_ 4 1*10388 

Comp. 43° O' J 5 

20 5-51940 
1 4-36796 

21 9-88736 


ft. in. 

L C 51° O' I 1 | 4 7-95451 
12 

55 11-45412 
0 9 -3257 5 

56 8-77987 


4-65747 

5 

21 11-28735 /Multiplier^ 
1 5-552 V5 fatli. 2ft./ 

23 4-83935 


ft. in. 

3 9-31107 
12 

45 3-73284 /Multiplier^ 
0 7 -55184 \12fa. 1 ftj 

45 li -28468 


SUMMARY. 

PERPENDICULARS, 
ft. in. 

L A= 66 2-40178 
L C= 45 11-2 8468 

112 1-68646 
L B= 23 4-83935 

DE= 88 8-84711 

Note. — Perpendiculars to strike B or C and their respective 
horizontal distances from A are shown by the sums of the 
first and second operation in the above calculations. 


BASES. 

ft. in. 

92 9-71008 
21 9-88736 
56 8-77987 

Answer E A = 171 4-37731 


When a lode has been thrown down by a slide. 

RULE Add the perpendiculars together for the 

depth, and subtract the base of the slide from the 
bases of the segments of the lode for the 
horizontal. 

E 2 
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SLIDES. 


EXAMPLE. 

A shaft A B having been sunk 77 feet on a lode, 
which made an angle of 34° 45', it was there found 
that a slide had severed or disjoined the lode and 


r. 



carried it downward from B to C 40 feet, on an 
angle of depression or declivity 59°. Here (at C) 
the lode was again discovered, and wrought 102 
feet from C to D, on an angle of 42° 15' ; required 
the depth of the vertical line D E, and length of 
the horizontal A E. 
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Note. — Should it bo required to find the proper depth in the 
shaft DE from whence to drive a cross-cut to strike the end of the 
shaft AB, (where the slide first appeared) — the perpendicular 
of the first draft gives the depth, and the length of the cross-cut 
will be found by subtracting the base of the first draft from the 
horizontal line A E : and should it be necessary to make a drift 
from the shaft DE to the angle C, (where the lode was again 
discovered) the depth will be found by adding the perpendiculars 
of A and B together, and the bases of B and C will be the 
length of the drift. 


THE FOREGOING EXAMPLE BY TIIE TABLES. 


BASE. PERPENDICULAR. 


Z A 34° 45' 

t 

ft. in. 

3 5-03977 

12 

i 

ft. in. 

4 11-15858 
12 


7. 

41 0-47724 

1 8-51988 

1 1 1-67992 

* 

59 1-90296 
2 5-57929 

1 7-71952 



43 10-67704 

63 3-20177 


Z B 59° 0' 

A 

1 

ft. in. 

5 1-71605 

6 

A 

ft. in. 

3 1-08274 
6 


h 

30 10-29630 

2 6-85802 


18 6-49644 
1 6-54137 


0 10-28600 


0 6-18045 


34 3*44032 


20 7-21826 
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SLIDES. 


BASE. 


PERPENDICULAR. 


ft. in. ft. in. 

Z.C42 0 15' 4 0*41041 4 5*2957 

_4 4 

16 1*64164 17 9*1828 

4 4 

64 6*56656 71 0*7312 

4 0*41041 4 5*2957 

68 6*97697 75 6*0269 


SUMMARY. 

BASES, 
ft. in. 

ZA . . . 43 10*67704 
Z-C . . . 68 6*97697 
112 5*65401 

Z3 . . . 34 3*44032 


PERPENDICULARS. 

ft. in. 

63 3*20177 
20 7*21826 
75 6*0269 


Ans. AE= 78 2*21369 DE=159 4*44693 
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HORIZONTAL DIALLING. 


RULE. — Observe which side of the triangle is 
given, and work by the specified case. 

When there is more than one draft in the opera- 
tion, add the sums of the respective sides together 
for the answer. 


EXAMPLE 1. 

Being required to put down a shaft 618 feet due 
cast of an engine shaft at A, I am prevented from 



measuring in a direct line by intervening hills and 
wood: I therefore find it necessary, in order to 

E 4 
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HOBIZONTAL DIALLING. 


avoid these obstructions, to go on an angle of 27° 
south of east from the shaft A. What distance 
must I proceed in this direction before I come at 
right angles with, or due south of, the eastern ex- 
tremity of the given line, and how far must I then 
measure in a northerly direction to come exactly on 
the required spot. Or the question may stand 
thus: — Given the perpendicular 618 feet, angle 
27° ; the hypothenuse and base are required. 


OPERATION. 


HYPOTHENUSE. 

fit. in. 

6 8-8075 
10 

67 4-0750 
10 

673 4-7500 
20 ji-4225 

693 7-1725 


It being required to find the -distance between 
two shafts A and B, which are inaccessible to a 
direct measurement on account of a marsh or lake 
lying in the way : I consequently measure 352 feet 
on an angle of 63° south of west, from A to C ; at 
this station (C) I can see the shaft B, which I find 
by observation bears 29° north of west, and the lino 
from C to B measures 615 feet; how far are these 


BASF.. 


/Multiplier^ 
\ 103 fath . ) 


ft. 

in. 

= 3 

0-6858 


10 

~ 30 ~ 

6-8580 


10 

305~ 

8-5800 

9 

2-0574 

314 

10-6374 


EXAMPLE 2. 
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shafts apart in a right line ? Or the question may 
stand simply thus : — 

f Given angle 63°, hypothenuse 352 feet. 1 
1 Given angle 29°, hypothenuse 615 feet. J 


The sum of the perpendiculars * are required. 



OPERATION. 


PEKPENDICU L Alt. 


PERPENDICULAR. 




ft. in. 

ft. in. 

L A 63° 

* 

2 8-68732 L C 29 3 

\ 

5 2-97262 



11 


10 



29 11-56052 


52 5-72620 



5 


10 

*+3 c3 


149 9-80260 


524 9-26200 



8 2-06196 


10 5-94524 

v / 


1 4-34366 


2 7-48631 


i 

■nr 

0 5-44788 


— 



159 9-65610 

537 10-69355 



SUM. 

ft. 

in. 

159 

9-65610 

537 

10-69355 

Ans. AB. 697 

8-34965 ' 


As in this instance the perpendicular only is wanted, there is 
nn necessity for taking out the other side. 


Multiplier ' 
102 fa. 3 ft. 
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VERTICAL DIALLING; 

OR THE 

MENSURATION OF HEIGHTS. 


RULE — Observe the given side and angle, and 
work by the respective cases as heretofore. 



EXAMPLE 1. 

From the bottom of a tower at B, I measured 200 
feet in a direct line B A on an horizontal plane ; I 
then took the angle A 42° : required the height of the 
tower and staff B C. 
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OPERATION. 

. fib. in. 

Complement of z. A 1 I \ 5 4 - 82909 

42° is C 48° J I JU 

59 5-11999 
3 


/ Multiplier \ 
y>3 fath. 2 ft./ 


178 3-35997 
1 9-60969 


Ans. BC 180 0-96966 


In operations of this nature the hypo then use need not be 
regarded. 


EXAMPLE 2. 


Wanting to ascertain the height of an irregular 
hill, I proceed, from the several stations A, B, and 
C, to take the angles and measure the distances as 
follows, viz. : 

From A to B^41° O' length 210 feet. 

From B to C^22° 0' length 216 feet. 

From CtoD^ 37° 30' length 247 feet. 

required the altitude E D. 




60 MENSURATION OF HEIGHTS. 


OPERATION. 

PERPENDICULAR. 

ft. in. 

ZA 41° O' Comp. 49° O' 

3 11*23625 
7 

6) 210 feet 

27 6*65375 

35 Multiplier 

5 

137 9*26875 

Z B 22° O' Comp. 68° O' 

2 2*97167 

6)216 

6 

36 Multiplier 

13 5*83002 
6 

80 10*98012 

z C 37° 30' Comp. 52° 30' | » | 

3 7*83082 
10 

6)247 

36 6*30820 

41 . 1 Multiplier 

ft. in. 

A 137 9-26875 

B 80 10-98012 

C 150 4-36875 

Ans. height ED 369 0*61762 

4 

146 1*23280 
3 7-83082 
0 7-30513 

150 4-36875 
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MISCELLANEOUS EXAMPLES IN THE 
FOREGOING RULES. 


Given the hypothenuse 14 feet, 5 inches, angle 
88* : required the base and perpendicular.* 

ft. in. 

» f Base =14 4*89 

AMWCr \ Perp.= 0 6-03 

Given the perpendicular 100 feet, angle 60° : re- 
quired the hypothenuse and base. 

ft. in. 

Answer [ Hyp.=200 

1 Base =173 2*428 

Given the base 118 feet, angle (Comp.) 23°: re- 
quired the hypothenuse and perpendicular. 

ft. in. 

Answer /Hyp-=301 11-97 
t l’erp.=278 002 

Given the angle 53° : required the underlay in a 
fathom, f 

fath. ft. in. 

Answer 1 1 11*5472 


Given the 
in a fathom. 


angle 36° 45' : required the underlay 

ft. in. 

Answer 4 5*5650 


* In single drafts, one or two figures of the decimal will be 
sufficient, the others may be rejected. 

I It has been before observed, that the underlay is given in 
the base of the second table. 
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MISCELLANEOUS EXAMPLES. 


Given the angle 4° 15': required the underlay 
in a fathom. 

in. 

Answer 5 ‘3496. 

A diagonal shaft having been sunk 8° 30' out of 
its true course ; what will be the extent of de- 
parture, supposing the length of the shaft 76 feet. 

ft. in. 

Answer 11 4*9577 


Suppose a diagonal shaft was sunk as follows, 
viz. : 

ft. in. 

Z. 87° 0' = 14 5 
Z.47 0 = 11 2 

Z.87 30 = 36 3 

Z_ 69 30 = 26 2 

/_ 77 30 = 23 2 

2165 30 = 9 2 


Required the sum of the bases and perpendicu- 
lars. 


Answer 


f Perp. 52 
{ Bases 169 


8*45944 

6*90784 


Wanting to know the distance between two 
shafts, inaccessible in a right line, I measured from 
the first shaft 126 feet, on an angle of 27° 15' E. by 
N. ; from this station to the second shaft the line 
measured 91 feet, on an angle of 42° 30' N. by W. : 
how far are the shafts apart ? 

ft. in. 

Answer 179 1*3 



MISCELLANEOUS EXAMPLES. 
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Wanting to know the altitude of a precipice, I 
measure off from its base 66 feet, and from thence 
I take the angle to the summit, which I find to be 
42°, (and consequently the complement 48°) : re- 
quired the height. 

ft. in. 

Answer 59 5*91999 

At the foot of a hill the angle to the summit was 
36°, from this place an adit had been driven in a 
direct line 218 feet : how far must I measure up 
the hill to put down a perpendicular shaft on the 
end of the adit, and what will be the depth of the 
shaft ? 

» f Hyp. or slope 281 5*54804 

1 Perp. or shaft 158 4*62816 

At the foot of a diagonal shaft, 28 fathoms in 
length, sunk on a lode 27° 45' underlaying north, 
another lode was cut making an angle 48° 45' un- 
derlaying south : what is the distance from the 
brace of the shaft to the back of the north lode ? 


FIRST TABLE. 


BASE. PERPENDICULAR. 


z2 7° 45' 


ft. 

in. 

ft. 

in. 

2 

9*5 

5 

3*7 


7 


7 

19 

6-5 

37~ 

1*9 


4 


4 

78~ 

~2*0 

1~48~ 

~l r 6 


Divide this by 6 for the 
multiplier of the 2d angle, 
fath. ft. in. 
which will be 24 4 7*6 



64 


MISCELLANEOUS EXAMPLES. 


THEN — SECOND TABLE. 


BASE. 




ft. 

in. 

Z48° 45") 

1 

IF 

5 

3-14 

9° mp \ r 



6 

41° 15 J 


Tf 

6*84 




4 



126 

3-36 


.1 

2 

7-57 


3 

1 

0 

10-52 

- 

IF 

1 

0 

5-26 


8 

0 

0-65 



130 

3-36 


ANSWER. 

ft., in. 

Base of north lode 78 2 
Base of south lode 130 3 

Eequired distance 208 5 


A perpendicular shaft having been sunk 168 feet 
in the side of a mountain, the slope or declivity 
making an angle with the shaft of 54° 15' : required 
to know how far I must measure down the hill to 
get at the right spot for driving an adit to come in 
the exact depth of the shaft, — the length of the 
adit is also required. 

ft. in. 


Answer 


f Slope 287 8-58 
[Adit 233 4-40 


A lode underlaying south was observed to make 
an angle of 17° 15': required to know what dis- 
tance from the back of the lode will be proper for 
sinking a perpendicular shaft that shall intersect 
the lode at the depth of 45 fathoms. 

ft. in. 

Answer 83 10-020 
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FIRST TABLE. 

HYPOTHENUSE RADIUS, 

ONE FATHOM. 


ANCLE. 

BASE. 

PERPENDICULAR. 

Deg. 

Min. 

Feet 

Ins. 

Decimals. 

Feet 

j Ins. 

Decimals. 

Deg. 

1 Min. 


1 

0 

0 

•02094 

6 

1 0 


89 

59 


2 

0 

0 

• 04189 

6 

0 


89 

58 


3 

0 

0 

* 06283 

6 

0 


89 

57 


4 

0 

0 

•08387 

6 

0 


89 

56 


5 

0 

0 

■10482 

6 

0 


89 

55 


6 

0 

0 

•12576 

6 

0 


89 

54 


7 

0 

0 

•14670 

6 

0 


89 

53 


8 

0 

0 

•16765 

6 

0 


89 

52 


9 

0 

0 

•18859 

6 

0 


89 

51 


10 

0 

0 

•20943 

6 

0 


89 

50 


11 

0 

0 

•23038 

6 

0 


89 

49 


12 

0 

0 

•25132 

6 

0 


89 

48 


13 

0 

0 

•27225 

6 

0 


89 

47 


14 

0 

0 

•29319 

6 

0 


89 

46 


15 

0 

0 

•31414 

5 

11 

•99932 

89 

45 


30 

0 

0 

•62831 

5 

11 

•99726 

89 

30 


45 

0 

0 

•94245 

5 

11 

•99381 

89 

15 

PERPENDICULAR. 

BASE. 

ANGLE. 


Note. — This page had no place in the former edition, but 
will be found useful in particular cases for long lines where the 
angle is required to be very minute. It will be seen that as 
there is but the thousandth part of an inch difference in one 
fathom between the hypothenuse and perpendicular on the first 
15'^or first £ of a degree, the introduction of the decimal at any 
less fraction would be useless. 
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FIRST TABLE, 


ANGLE. 

BASE. 


PERPENDICULAR. 


Deg. 

Min 

Feet. 

Ins. 

Decimals. 

['Feet 

ins. 

J Decimals 

•jDcg. 

Min. 

1 


0 

1 

•2565 7 

I] 5 

11 

•98903 

| 89 

- 

I 

15 

0 1 

1 

■57067 

J 5 

11 

• 98286 


45 


30 

0 

1 

■88474 

5 

11 

I -97532 


30 


/ 45 

0 

2 

•198 77 

5 

11 

■96664 


15 

2 


0 

2 

m 51276 

5 

ll 

•956 14 

! 88 



15 

0. 

2 

■82666 

5 

11 

•94249 

! 

45 


30 

0 

3 

•14060 

5 

11 

•93147 


30 


45 

0 

3 

*45442 

5 

11 

•91708 

! 

15 

3 


0 

3 

•76819 

5 

11 

•90132 

87 



15 

0 

4 

•08188 I 

5 

11 

■88420 

1 

45 


30 

0 

4 

•39549 | 

5 

11 

•86571 


30 


45 

0 

4 

•70902 

5 

11 

•84584 

I 

15 

4 


0 

5 

•02246 ! 

5 

11 

■82461 

86 



15 

0 

5 

•33.581 | 

5 

11 

•80201 

i 

45 


30 

0 

5 

•64905 

5 

11 

•77805 


30 


45 

0 

5 

•96219 

5 

11 

•75272 


15 

5 


0 

6 

•27521 

5 

11 

•72602 

1 85 



15 

0 

6 

•58811 

5 

11 

•69793 

I 

45 


30 

0 

6 

•90090 

5 

11 

•66853 


30 


45 

0 

7 

•21354 

5 

11 

•63773 


15 

6 


0 

7 

•52605 ! 

5 

11 

•60558 

: 84 



15 

0 

7 

•83842 

5 

11 

•57205 


4«) 


30 

0 - 

8 

•15063 

5 

11 

•53718 

j 

30 


45 

0 

8 

•46269 

5 

11 

•50093 

1 

15 

7 


0 

8 

•77459 

5 

11 

•46333 

83 



15 

0 

9 

•08633 

5 

11 

•42435 


45 


30 

0 

9 

•39789 

5 

11 

•38403 


30 


45 

0 

9 

•70926 

5 

11 

•34234 


15 

8 


0 

10 

•02046 

5 

11 

•29930 

82 



15 

0 

10 

•33147 

5 

11 

•25190 


45 


30 

0 

10 

•64228 

5 

11 

•20914 


30 


45 

0 

10 

•95288 

5 

11 

•16203 


15 

9 


0 

11 

•26328 

5 

11 

•11356 

81 



15 

0 

11 

•57347 

5 

11 

•06374 

! 

45 


30 

0 

11 

•88343 

5 

11 

•01256 

i 

30 


45 

1 

0 

•19316 

5 

10 

•96004 

1 

15 

10 


1 

0 

•50267 

5 

10 

•90616 

80 


PERPENDICULAR. 

BASE. 

anglV. 





HYPOTIIENUSE RADIUS, 


69 


ANGLE. 

BASE. 

PERPENDICULAR. 

Deg. 

Min. 

Feet. 

Ins. 

Decimals. 

1 1 Feet 

Ins. 

Decimals. 

Deg 

Min. 

10 

15 

1 

0 

•81193 

5 

10 

•85093 


45 


30 

, 1 

1 

• 12096 

5 

10 

•79435 


30 


45 

1 

I 

.42973 

5 

10 

/ • 73643 


15 I 

n 


I 

i 

■73825 

5 

10 

■67716 

79 


15 

1 

2 

•04650 

5 

10 

•61654 


45 


30 

1 

2 

•35449 

' 5 

10 

•55458 


30 



45 

1 

2 

•66221 

5 

10 

•49128 


15 


12 


1 

2 

•96964 

5 

10 

•42663 

78 




15 

1 

3 

•27680 

5 

10 

•36062 


45 



30 

1 

3 

•58365 

5 

10 

•29331 


30 



45 

1 

3 

•89021 

5 

10 

•22464 


15 


13 


1 

4 

•19648 

5 

10 

•15465 

77 




15 

1 

4 

•50243 

5 

10 

•08331 


45 



30 

1 

4 

•80807 

5 

10 

•01062 


30 



45 

1 

5 

•11338 

5 

9 

•93663 


15 


14 


1 

5 

•41838 

5 

9 

•86129 

76 




15 

1 

5 

•72204 

5 

9 

•72304 


45 



30 

1 

6 

•02736 

5 

9 

•70663 


30 



45 

1 

6 

•33134 

5 

9 

•62730 


15 


15 


1 

6 

•63497 

5 

9 

•54666 

75 




15 

1 

6 

•93825 

5 

9 

•46469 


45 



30 

1 

7 

•24116 

5 

9 

•38139 


30 



45 

1 

7 

*54371 

5 

9 

•29677 


15 


16 


1 

7 

•84589 

5 

9 

•21084 

74 




15 

1 

8 

•14769 

5 

9 

•12359 


45 



30 

1 

8 

•44910 

5 

9 

•03502 


30 



45 

1 

8 

•75014 

5 

8 

•94514 


15 


17 

! 

1 

9 

•05076 

5 

8 

•85395 

73 




15 i 

1 

9 

•35099 

5 

8 

•76143 


45 



30 1 

1 

9 

•65082 

5 

8 

•66762 


30 



45 

l 

9 

•95023 

5 

8 

•57250 


15 


18 


1 

10 

•24922 

5 

8 

•47607 

72 




15 

1 

10 

•54779 

5 

8 

•37833 


45 



30 

1 

10 

•84594 

5 

8 

•27931 


30 



45 

1 

11 

•14364 

5 

8 

•17897 


15 


19 


1 

11 

•44091 

5 

8 

•07734 

71 




15 

1 

11 

•73772 

5 

7 

•97441 


45 


• 

PERPENDICULAR. 


BASE. 

ANGLE. 
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'■FIRST TABLE, 


ANGLE. 

BASE. 

PERPENDICULAR. 

Deg. 

Min. 

Feet. 

Ins. 

Decimals. 

Feet. 

Ins. 

Decimals. 

Deg. 

Min. 

19 

30 

2 

0 

•03409 

5 

7 

•87019 


30 


45 

2 

0 

•33000 

5 

7 

•76467 


15 

20 


2 

0 

•62545 

5 

7 

•65787 

70 



15 

2 

0 

•92043 

5 

7 

•54977 


45 


30 

2 

1 

•21493 

5 

7 

•44040 


30 


45 

2 

1 

.50895 

5 

7 

•32973 


15 

21* 


2 

1 

•80249 

5 

7 

•21779 

69 



15 

2 

2 

*09554 

5 

7 

•10457 


45 


30 

2 

2 

•38809 

5 

6 

•99007 


30 


45 

2 

2 

■68013 

5 

6 

•87429 


15 

22 


2 

2 

•97167 

5 

6 

•75724 

68 



15 

2 

3 

•26270 

5 

6 

•63892 


45 


30 

2 

3 

•55320 

5 

6 

•51932 


30 


45 

2 

3 

*84320 

5 

6 

•39847 


15 

23 


2 

4 

•13264 

5 

6 

•27635 

67 



15 

2 

4 

*42 156 

5 

6 

•15297 


45 


30 

2 

4 

•70993 

5 

6 

•02833 


30 


45 

2 

4 

•99776 

5 

5 

•90243 


15 

24 


2 

5 

•28503 

5 

5 

•77528 

66 



15 

2 

5 

•57176 

5 

5 

•64686 


45 


30 

2 

5 

•85791 

5 

5 

•51721 


30 


45 

2 

6 

•14350 

5 

5 

•38631 


15 

25 


2 

6 

•42852 

5 

5 

•25416 

65 



15 

2 

6 

•71295 

5 

5 

•12077 


45 


30 

2 

6 

•99680 

5 

4 

•98614 


30 


45 

2 

7 

•28006 

5 

4 

•85027 


15 

26 


2 

7 

•56272 

5 

4 

•71317 

64 



15 

2 

7 

•84479 

5 

4 

•57483 


45 


30 

2 

8 

•12622 

5 

4 

•43528 


30 


45 

2 

8 

•40708 

5 

4 

•29448 


15 

27 


2 

8 

•68732 

5 

4 

•15247 | 

63 



15 

2 

8 

•96692 

I 5 

4 

•00923 ! 


45 


30 

2 

9 

•24590 

i 5 

3 

•86478 


30 


45 

2 

9 

•52424 

j 5 

3 

•71911 


15 

28 


2 

9 

•80195 

! 5 

3 

•57223 

62 



15 

2 

10 

•07902 

! 5 

3 

•42413 


45 


30 

2 

10 

•35543 

i 5 

3 

•27483 


30 

PERPENDICULAR. 

1 BASE. 

ANGLE. 
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71 


ANGLE. | 

BASE. | 

• 

PERPENDICULAR. 


Deg. 

Min. 

Feet. 

Ins. 

Decimals. 

Feet. 

Ins. 

Decimals. 

Deg. 

Min. 

28 

45 i 

2 

10 

•63120 

5 

3 

•12433 


15 

29 


2 

10 

•90630 

5 

2 

•97262 

61 



15 ! 

2 

11 

•18073 

5 

2 

•81972 


45 


30 j 

2 

11 

•45450 

5 

2 

•66561 


30 


45 ! 

2 

11 

•72759 

5 

2 

•51031 


15 

30 


3 

0 

•00000 

5 

2 

•35383 

60 



15 : 

3 

0 

•27173 

5 

2 

•19616 


45 


30 

3 

0 

•54276 

5 

2 

•03730 


30 


45 

3 

0 

•81310 

5 

1 

•87726 


15 

31 


3 

1 

•08274 

5 

1 

•71605 

59 



15 

3 

1 

•35168 

5 

1 

•55366 


45 


30 

3 

1 

•61990 

5 

1 

•39009 


30 


45 

3 

1 

•88740 

5 

1 

•22536 


15 

32 


3 

2 

•15419 

5 

1 

*05946 

58 



15 

3 

2 

•42024 

5 

0 

•89240 


45 


30 

3 

2 

•68557 

5 

0 

•72418 


30 


45 

3 

2 

•95016 

5 

0 

•55481 


15 

33 


3 

3 

•21401 

5 

0 

•38428 

57 



15 

3 

3 

•47711 

5 

0 

•21261 


45 


30 

3 

3 

•73946 

5 

0 

•03978 


30 

• 

45 

3 

4 

•00105 

4 

11 

•86581 


15 

34 


3 

4 

•26189 

4 

11 

•69071 

56 



15 

3 

4 

•52195 

4 

11 

•51446 


45 


30 

3 

4 

•78125 

4 

11 

•33709 


30 


45 

3 

5 

•03977 

4 

11 

•15858 


15 

35 


3 

5 

•29750 

4 

10 

•97894 

55 



15 

3 

5 

•55445 

4 

10 

•79819 


45 


30 

3 

5 

*81062 

4 

10 

•61632 


30 


45 

3 

6 

‘06598 

4 

10 

•43333 


15 

36 


3 

6 

•32054 

4 

10 

•24922 

54 



15 

3 

6 

•57429 

4 

10 

•06401 


45 


30 

3 

6 

•82724 

4 

9 

•87770 


30 


45 

3 

7 

•07937 

4 

9 

•69027 


15 

37 


3 

7 

•33068 

4 

9 

•50176 

53 



15 

3 

7 

•58117 

4 

9 

•31214 


45 


30 

3 

7 

*83082 

! 4 

9 

•12144 


30 


45 

3 

8 

•07965 

1 4 

8 

•92965 


15 

1 

PERPENDICULAR. 

i 

| BASE. 

ANGLE. 
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FIRST TABLE, 


ANGLE. 

BASE. 

PERPENDICULAR. 

Deg. 

Mill. 

Feet. 

Ills. 

Decimals. 

Feet. 

IllS. 

Decimals. 

Deg. | Min. 

33 


3 

8 

•327(33 

4 

8 

•73678 

52 


15 

3 

8 

•57476 

4 

8 

•54282 

45 


30 

3 

8 

•82105 

4 

8 

•34779 

30 


45 

3 

9 

•06649 

4 

8 

•15168 

15 

39 


3 

9 

•31107 

4 

7 

•95451 

51 


15 

3 

9 

•55478 

4 

7 

•75627 

45 


30 

3 

9 

•79763 

4 

7 

•55697 

30 


45 

3 

10 

•03961 

4 

7 

•35661 

15 

40 


3 

10 

•28071 

4 

7 

•15520 

50 


15 

3 

10 

•52093 

4 

6 

•95274 

45 


30 

3 

10 

•76026 

4 

6 

•74923 

30 


45 

3 

10 

•99871 

4 

6 

•54468 

15 

41 


3 

11 

•23625 

4 

(> 

•33909 

49 


15 

3 

11 

•47290 

4 

6 

•13246 

45 


30 

3 

11 

•70864 

4 

5 

•92481 

30 


45 

3 

11 

■94348 

4 

5 

■71613 

15 

42 


4 

0 

•17740 

4 

5 

•50643 

48 


15 

4 

0 

•41041 

4 

5 

•29570 

45 


30 

4 

0 

•64250 

4 

5 

•08396 

30 


45 

4 

0 

•87365 

4 

4 

•87122 

15 

43 


4 

1 

•10388 

4 

4 

•65747 

47 


15 

4 

1 

•33318 

4 

4 

•44271 

45 


30 

4 

1 

■56153 

4 

4 

•22696 

30 


45 

4 

1 

■78894 

4 

4 

•01021 

15 

44 


4 

2 

•01540 

4 

3 

•79247 

46 


15 

4 

2 

•24092 

4 

3 

•57374 

45 


30 

4 

2 

•46547 

4 

3 

•35403 

30 


45 

4 

2 

•68906 

4 

3 

•13335 

15 

45 


4 

2 

•91169 

4 

2 

•91169 

! 45 

PERPENDICULAR. 

BASE. 

ANGLE. 

• 
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SECOND TABLE. 

PERPENDICULAR RADIUS, 

ONE FATHOM. 


ANGLE. 

BASE. 

1 

HYPOTHENUSE. 

Deg. 

Min. 

Fath. 

Feet. 

Ins. 

Decimals. 

Fath. 

Feet. 

Ins. 

Decimals. 

1 


0 

0 

1 

•2568 

1 

0 

0 

•0108 


15 

0 

0 

1 

•5710 

1 

0 

0 

•0171 


30 

0 

0 

1 

•8854 

1 

0 

0 

•0247 


45 

0 

0 

2 

•1998 

1 

0 

0 

•0335 

2 


0 

0 

2 

•5143 

1 

0 

0 

•0432 


15 

0 

0 

2 

•8289 

1 

0 

0 

•0554 


30 

0 

0 

3 

•1435 

1 

0 

0 

•0684 


45 

0 

0 

3 

•4582 

1 

0 

0 

•0828 

3 


0 

0 

3 

•7728 

1 

0 

0 

•0986 


15 

0 

0 

4 

•0882 

1 

0 

0 

•1159 


30 

0 

0 

4 

•4035 

1 

0 

0 

•1346 


45 

0 

0 

4 

•7189 

1 

0 

0 

•1544 

4 


0 

0 

5 

•0328 

1 

0 

0 

•1757 


15 

0 

0 

5 

•3496 

1 

0 

0 

•1980 


30 

0 

0 

5 

•6664 

1 

0 

0 

•2171 


45 

0 

0 

5 

•9825 

1 

0 

0 

•2484 

5 


0 

0 

6 

•2993 

1 

0 

0 

•2736 


15 

0 

0 

6 

•6168 

1 

0 

0 

•3024 


30 

0 

0 

6 

*9336 

1 

0 

0 

•3312 


45 

0 

0 

7 

•2497 

1 

0 

0 

•3636 

6 


0 

0 

7 

•5672 

1 

0 

0 

•3960 


15 

0 

0 

7 

•8841 

1 

0 

0 

•4298 


30 

0 

0 

8 

•2008 

1 

0 

0 

•4658 


45 

0 

0 

8 

•5212 

1 

0 

0 

•5026 

7 


0 

0 

8 

•8402 

1 

0 

0 

•5400 


15 

0 

0 

9 

•1584 

1 

0 

0 

•5803 


30 

0 

0 

9 

•4788 

1 

0 

0 

•6192 


45 

0 

0 

9 

•7992 

1 

0 

0 

•6624 

8 


0 

0 

10 

•1189 

1 

0 

0 

•7056 

• 

15 

0 

0 

10 

•4393 

! l 

0 

0 

•7531 


30 

0 

0 

10 

•7604 

1 1 

0 

0 

•7992 


45 

0 

0 

11 

•0808 

| l 

0 

0 

•8474 
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SECOND TABLE 


ANGLE. 

| BASE. 

lj II Y POTHES USE. 

Dog. 

Min. 

1 Filth. 

Feet. ! Ins. 

Decimals. 

[Path 

Feet. 

Ins. 

j Decimal.* 

9 


0 

0 

11 

•4034 

1 

0 

0 

•8971 


15 

0 

0 

11 

•7259 

1 

0 

0 

•9482 


30 

0 

1 

0 

•018o 

1 

0 

1 

•0008 


45 

0 

1 

0 

•3696 

1 

0 

1 

•0548 

10 


0 

1 

0 

•6936 

1 

0 

1 

•1088 


15 

0 

1 

1 

•0176 

1 

0 

1 

•1664 


30 

0 

1 

1 

•3416 

1 

0 

1 

•2262 


45 

0 

1 

1 

•6692 

1 

0 

1 

•2859 

11 


0 

1 

1 

•9954 

1 

0 

1 

•3476 


15 

0 

1 

2 

•3215 

1 

0 

1 

•4106 


30 

0 

1 

2 

•6484 

1 

0 

1 

•4750 


45 

0 

1 

2 

•9760 

1 

0 

1 

•5410 

12 


0 

1 

3 

•3036 

1 

0 

1 

•6085 


15 

0 

1 

3 

•6326 

1 

0 

1 

•6775 


30 

0 

1 

3 

•9617 

1 

0 

1 

•7481 


45 

0 

1 

4 

•2914 

1 

0 

1 

•8202 

13 


0 

1 

4 

•6219 

1 

0 

1 

•8939 


15 

0 

1 

4 

•9538 

1 

0 

1 

•9691 


30 

0 

1 

5 

•2857 

1 

0 

2 

•0459 


45 

0 

1 

5 

•6178 

1 

0 

2 

•1242 

14 


0 

1 

5 

•9496 

1 

0 

2 

•2042 


15 

0 

1 

6 

•2858 

1 

0 

2 

•2857 


30 

0 

1 

6 

•6192 

1 

0 

2 

•3688 


45 

0 

1 

6 

•9576 

1 

0 

2 

•4535 

15 


0 

1 

7 

•2888 

1 

0 

2 

•5399 


15 

0 

1 

7 

•6294 

1 

0 

2 

•6338 


30 j 

0 

1 

7 

•9670 

1 

0 

2 

•7174 


45 ! 

0 

1 

8 

•3062 

1 

0 

2 

•8087 

16 

i 

I 

0 

1 

8 

•6456 

1 

0 

2 

•9015 


15 ' 

0 

1 

8 

•9858 

1 

0 

2 

•9961 


30 ; 

0 

1 

9 

•3271 

1 

0 

3 

•0443 


45 ; 

0 

1 

9 

•6695 

1 

0 

3 

•1902 

17 


0 

1 

10 

•0126 

1 

0 

3 

•2898 


15 

0 

1 

10 

•3560 

1 

0 

3 

•3911 


30 

0 

1 

10 

•7003 

1 

0 

3 

•4941 


45 

0 

1 

11 

•0472 

1 

0 

3 

•5988 

18 


0 

1 

11 

•3942 

1 

0 

3 

•7053 


15 

0 

1 

11 

•6220 

1 

0 

3 

•8135 


30 

0 

2 

0 

•0905 

1 

0 

3 

•9234 


45 

0 

2 

o 

•4204 

1 

0 

4 

•0352 



PERPENDICULAR RADIUS. 


77 


ANGLE. 

| BASE. 

| HYI’OTUENUSE. 

Deg. 

Min. 

jFath. 

jFeet. 

Ins. 

Decimals. 

Fatli. 

Feet 

. ( Ins. 

I Decimals 

19 


0 

2 

0 

•7916 

i 

0 

1 4 

•1487 


15 

0 

2 

1 

•1435 

1 

0 

4 

■2640 


30 

0 

2 

1 

•4965 

1 

0 

4 

•3811 


45 

0 

2 

1 

•8506 

1 

0 

4 

•5000 

20 


0 

2 

2 

•2058 

1 

0 

4 

•6208 


15 

0 

2 

2 

•5622 

1 

0 

4 

•7434 


30 

o 

2 

2 

•9197 

1 

0 

4 

•8679 


45 

0 

2 

3 

•2783 

1 

0 

4 

•9942 

21 


0 

2 

3 

•6262 

1 

0 

5 

•1224 


15 

0 

2 

3 

•9993 

1 

0 

5 

•2526 


30 

0 

2 

4 

•3615 

1 

0 

5 

•3846 


45 

0 

2 

4 

•7251 

1 

0 

5 

•5186 

22 


0 

2 

5 

•0899 

1 

0 

5 

•6545 


15 

0 

2 

5 

■4560 

1 

0 

5 

•7924 


30 

0 

2 

5 

•8234 

1 

0 

5 

•9323 


45 

0 ! 

2 

6 

•1921 

1 

0 

6 

•0741 

23 


o 

2 

6 

•5622 

1 

0 

6 

•2179 


15 

0 

2 

6 

■9336 

1 

0 

6 

•3638 


30 

0 

2 

7 

•3065 

1 

0 

6 

•5117 


45 

0 

2 

7 

•6807 

1 

0 

6 

•6617 

24 


0 

2 

8 

•0565 

1 

0 

6 

•8138 


15 

0 

2 

8 

•4336 

1 

0 

6 

•9679 


30 

0 

2 

8 

•8123 

1 

0 

7 

•1242 


45 

0 

2 

9 

•1924 

1 

0 

7 

•2826 

25 


0 

2 

9 

•5741 

1 

0 

7 

•4432 


15 

0 

2 

9 

•9574 

1 

0 

7 

•6059 


30 

0 

2 

10 

•3422 

1 

0 

7 

•7708 


45 | 

0 

2 

10 

•7287 

, 1 

0 

hr 

•9380 

26 


0 

2 

11 

•1167 

1 

0 

8 

•1073 


15 

0 

• 2 

11 

•5065 

1 

0 

8 

•2789 


30 

0 

2 

11 

•8979 

1 

0 

8 

•4528 


45 

0 

3 

0 

•2910 

1 

0 

8 

•6290 

27 


0 

3 

0 

•6858 

1 

0 

8 

•8075 


15 

0 

3 

1 

•0824 

l 

0 

8 

•9883 


30 

0 

3 

1 

*4808" 

1 

0 

9 

•1714 


45 

0 

3 

1 

•8810 

1 

0 

9 

•3571 

28 


0 

3 

2 

•2831 

1 

0 

9 

•5450 


15 

0 

3 

2 

•6870 

1 

0 

9 

•7354 

1 

30 

0 

3 

3 

•0928 

1 

0 

9 

•9283 

1 

45 

0 

3 

3 

•5005 ! 

1 

0 

10 

•1232 
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SECOND TABLE. 


ANGLE. 

BASE. 

hyfothenuse. 

Deg. 

Min. 

Fath. 

Feet. 

Ins. 

Decimals. 

Fath. 

Feet. 

Ins. 

Decimals. 

29 


0 

3 

3 

•9102 

1 

0 

10 

•3212 


15 

0 

3 

4 

•3219 

1 

0 

10 

•5220 


30 

0 

3 

4 

•7356 

1 

0 

10 

•7251 


45 

0 

3 

5 

•1514 

1 

0 

10 

•9303 

30 


0 

3 

5 

•5692 

1 

0 

11 

•1384 


15 

0 

3 

5 

•9892 

1 

0 

11 

•3494 


30 

0 

3 

6 

•4112 

1 

0 

11 

•5625 


45 

0 

3 

6 

•8355 

1 

0 

11 

•7788 

31 


0 

3 

7 

•2620 

1 

0 

11 

•9976 


15 

0 

3 

7 

•6907 

1 

1 

0 

•2192 


30 

0 

3 

8 

•1216 

1 

1 

0 

•4436 


45 

0 

3 

8 

•5550 

1 

1 

0 

•7008 

32 


0 

3 

8 

•9906 

1 

1 

0 

•9008 


15 

0 

3 

9 

•4286 

1 

1 

1 

•1338 


30 

0 

3 

9 

•8691 

1 

1 

1 

•3696 


45 

0 

3 

10 

•3119 

1 

1 

1 

•6084 

33 


0 

3 

10 

•7573 

1 

1 

1 

•8501 


15 

0 

3 

ii 

•2053 

1 

1 

2 

•0949 


30 

0 

3 

11 

•6558 

1 

1 

2 

•3427 


45 

0 

4 

0 

•1088 

1 

1 

2 

•5937 

34 


0 

4 

0 

•5646 

1 

1 

2 

•8477 


15 

0 

4 

0 

•9931 

1 

1 

3 

•1049 


30 

0 

4 

1 

•4842 

1 

1 

3 

•3653 


45 

0 

4 

1 

•9482 

1 

1 

3 

•6289 

35 


0 

4 

2 

•4149 

1 

1 

3 

•8958 


15 

0 

4 

2 

•8846 

1 

1 

4 

•1660 


30 

0 

4 

3 

•3571 

1 

1 

4 

•4395 


45 

0 

4 

3 

•8326 

1 

1 

4 

•7165 

36 


0 

4 

4 

•3111 

1 

1 

4 

•9969 


15 

0 

4 

4 

•7914 

1 

1 

5 

•2808 


30 

0 

4 

5 

•2772 

1 

1 

5 

•6819 


45 

0 

4 

5 

.5650 

1 

1 

5 

•8591 

37 


0 

4 

6 

.2559 

1 

1 

6 

•1538 


15 

0 

4 

6 

.7501 

1 

1 

6 

•4520 


30 

0 

4 

7 

.2475 

1 

1 

6 

•7540 


45 

0 

4 

7 

.7483 

1 

1 

7 

•0597 

38 


0 

4 

8 

.2526 

1 

1 

7 

•3693 


15 

0 

4 

8 

.7602 

1 

1 

7 

•6831 


30 

0 

4 

9 

.2834 

1 

1 

8 

•0000 


45 

0 

4 

9 

.7861 

1 

1 

8 

•3214 


PERPENDICULAR RADIUS, 
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ANGLE. 

BASE. 

HYTOTHENUSE. 

Deg. 

Min. 

Fath. 

Feet 

Ins. 

Decimals. 

Fath. 

Feet. 

Ins. 

Decimals. 

39 


0 

4 

10 

•3044 

1 

1 

8 

•6467 


15 

0 

4 

10 

•8265 

1 

1 

8 

•9761 


30 

0 

4 

11 

•3522 

1 

1 

9 

•3096 


45 

0 

4 

11 

•8818 

1 

1 

9 

•6473 

40 


0 

5 

0 

•4152 

1 

1 

9 

•9893 


15 

0 

5 

0 

•9525 

1 

1 

10 

•0956 


30 

0 

5 

1 

•4938 

1 

1 

10 

•6863 


45 

0 

5 

2 

•0392 

1 

1 

11 

•0413 

41 


0 

5 

2 

•5886 

1 

1 

11 

•4009 


15 

0 

5 

3 

•1420 

1 

1 

11 

•7651 


30 

0 

5 

3 

•7002 

1 

2 

0 

•1338 


45 

0 

5 

4 

•2624 

1 

2 

0 

•5049 

42 


0 

5 

4 

•8291 

1 

2 

0 

•8855 


15 

0 

5 

5 

•4002 

1 

2 

i 

•2686 


30 

0 

5 

5 

•9758 

1 

2 

1 

•6566 


45 

0 

5 

6 

•5705 

1 

2 

2 

•0496 

43 


0 

5 

7 

•1411 

1 

2 

2 

•4476 


15 

0 

5 

7 

•7308 

1 

2 

2 

•8507 


30 

0 

5 

8 

•3254 

1 

2 

3 

•2591 


45 

0 

5 

8 

•9250 

1 

2 

3 

•6727 

44 


0 

5 

9 

•5296 

1 

2 

4 

•0918 


15 

0 

5 

10 

•1393 

1 

2 

4 

•5163 


30 

0 

5 

10 

•7542 | 

1 

2 

4 

•9463 


45 

0 

5 

11 

’3744 

1 

2 

5 

•3820 

45 


1 

0 

0 

•oooo 

1 

2 

5 

•8234 


15 

1 

0 

0 

•6311 

1 

2 

6 

•2706 


30 

1 

0 

1 

•2677 

1 

2 

6 

•7237 


45 

1 

0 

1 

*9101 

1 

2 

7 

•1828 

46 


1 

0 

2 

•5852 

1 

2 

7 

•6481 


15 

1 

0 

3 

•2122 

1 

2 

8 

•1195 


30 

1 

.0 

3 

*8722 

1 

2 

8 

•5973 


45 

1 

0 

4 

•5382 

1 

2 

9 

•0814 

47 


1 

0 

5 

•2105 

1 

2 

9 

•5721 


15 

1 

0 

5 

•8892 

1 

2 

10 

•0694 


30 

1 

0 

6 

•5742 

1 

2 

10 

•5735 


45 

1 

0 

7 

•2658 

1 

2 

11 

•0844 

48 


1 

0 

7 

•9641 

1 

2 

11 

•6023 


15 

1 

0 

8 

•6692 

1 

3 

0 

•1273 

c 

30 

1 

0 

9 

. -3812 

1 

3 

0 

•6596 


45 

1 

0 

10 

•1003 

1 

3 

1 

•1991 




SECOND TABLE. 


8U 


ANGLE. 

if BASE, 

1 HYPOT1IENUSE. 

Deg. j Min. 

1 Fatli . ' Feet.; I ns. 1 Decimals. 

!j ' I 

Fath 

.1 Feet 

.j Ins. 

| Decimals. 

! 49 


1 

! o 

1 10 

•8265 

1 

3 

1 

•7462 


15 

i 1 

0 

11 

•5601 

1 

3 

2 

•3009 


30 

! 1 

I 1 

0 

•3012 

1 

3 

2 

•8634 


45 

1 

i 1 

1 

•0498 

1 

3 

3 

•4337 

50 


1 

i l 

1 

•8062 

1 

3 

4 

•0122 


15 

1 

l 

2 

•5699 

1 

3 

4 

•5987 


30 

1 

l 

3 

•3430 

1 

3 

5 

•1936 


45 

1 

l 

4 

•1236 

1 

3 

5 

•7970 

51 


1 

l 

4 

•9126 

1 

3 

6 

•4091 


15 

1 

l 

5 

•7101 

i 

3 

7 

•0300 


30 

1 

l 

.6 

•5164 

i 

3 

►* 

/ 

•6599 


45 

1 

l 

7 

•3316 

1 

3 

8 

•2990 

52 


1 

l 

8 

•1560 

1 

8 

8 

•9474 


15 

1 

l 

8 

•9893 

1 

3 

9 

•6053 


30 

1 

l 

9 

•8322 

1 

3 

10 

•2729 


45 

1 

l 

10 

•6848 

1 

3 

10 

•9505 

53 


1 

l 

11 

•5472 

1 

3 

11 

•6381 


15 

1 

2 

0 

•4197 

1 

4 

0 

•3360 


30 

1 

2 

1 

•3024 

1 

4 

1 

•0445 


45 

1 

2 

2 

•1956 

1 

4 

1 

•7636 

54 


1 

2 

3 

•0995 

1 

4 

2 

•4937 


15 

1 

2 

4 

•0143 

1 

4 

3 

•2350 


30 

1 

2 

4 

•9403 

1 

4 

3 

•9876 


45 

1 

2 

5 

•87.76 

1 

4 

4 

•7520 

55 


1 

2 

0 

•8267 

1 

-4 

5 

•5282 


15 

1 

2 

7 ! 

•7876 

1 

4 

6 

•3165 


30 

1 

2 

8 ! 

•7606 

1 

4 

7 

•1172 


45 

1 

2 

9 

•7458 

1 

4 

Hr 

/ 

•9306 

56 


1 

2 

10 

•7444 

1 

4 

8 

•7570 


15 

1 

2 

11 

•7556 

1 

4 

9 

•6966 


30 

1 

3 

0 

•7801 

1 

4 

10 

•4197 


45 j 

i 

3 

1 

•8182 

1 

4 

11 

•3165 

57 


1 

3 

2 

•8703 

1 

5 

0 

•1976 


15 ! 

1 

3 

3 

•9365 

1 

5 

1 

•0932 


30 

1 

3 

5 

*0174 

1 

5 

2 

•0034 


45 

1 

3 

6 

•1131 

1 

5 

2 

•9287 

58 


1 

3 

7 

•2241 

1 

5 

3 

•8697 


15 i 

1 

3 

8 

•3507 

1 , 

5 

4 

•8265 


30 I 

1 

3 

9 

•4933 

l 

5 

5 

•7994 


45 ! 

1 

3 

10 

•6523 

1 

5 

6 

•7890 


PERPENDICULAR RADIUS, 


81 


ANGLE. 



BASE. 


j HYPOTHESUSE. 



Deg. 

Min. 

Fath. 

Feet. 

Ins. 

I Decimals. 

/Fath. 

Feet. 

Ins. 

Decimals. 1 

59 


1 

3 

n 

1 -7281 

1 

5 

7 

1 -7955 


15 

| 1 

4 

1 

•02il 

1 

5 

8 

•8194 


30 

1 

4 

2 

•2317 

1 

5 

9 

•8612 


45 

1 

4 

3 

•4604 

1 

5 

10 

•9212 

60 


1 

4 

4 

•7077 

2 

0 

0 

•0000 


0 





83 







84 THIRD TABLE. 


ANGLE. 

HYPOTUENUSE. 

PERPENDICULAR. 

Degrees. 

Fath. 

Feet. 

Ins. 

Decimals. 

Fath. 

Feet. 

Ins. 

Decimals. 

33 

1 

5 

0 

•19765 

1 

3 

2 

•87028 

34 

1 

4 

8 

•75699 

1 

2 

10 

•74439 

35 

1 

4 

5 

•52817 

1 

2 

6 

•82666 

36 

1 

4 

2 

•49371 

1 

2 

3 

•09950 

37 

1 

3 

11 

•63809 

1 

1 

11 

•54722 

38 

1 

3 

8 

•94738 

1 

1 

8 

•15579 

39 

1 

3 

6 

•40913 

1 

1 

4 

•91260 

40 

1 

3 

4 

•01211 

1 

1 

1 

•80626 

41 

1 

3 

1 

•74622 

1 

0 

10 

•82652 

42 

1 

2 

11 

•60231 

1 

0 

7 

•96410 

43 

1 

2 

9 

•57201 

1 

0 

5 

•21055 

44 

1 

2 

7 

•64807 

1 

0 

2 

•55818 

45 

1 

2 

5 

•82338 

1 

0 

0 

•00000 

46 

1 

2 

4 

•09178 

0 

5 

9 

•52959 

47 

1 

2 

2 

•44758 

0 

5 

7 

•14108 

48 

1 

2 

0 

•88555 

0 

5 

4 

•82909 

49 

1 

1 

11 

•40094 

0 

5 

2 

•58864 

50 

1 

1 

9 

•98932 

0 

5 

0 

•41517 

51 

1 

1 

8 

•64669 

0 

4 

10 

•30445 

52 

1 

1 

7 

•36931 

0 

4 

8 

•25256 

53 

1 

1 

6 

•15377 

0 

4 

6 

•25589 

54 

1 

1 

4 

•99689 

0 

4 

4 

•31106 

55 

1 

1 

3 

•89577 

0 

4 

2 

•41494 

56 

1 

1 

2 

•84768 

0 

4 

0 

•56461 

57 

1 

1 

1 

■85016 

0 

3 

10 

•75735 

58 

1 

1 

0 

•90084 

0 

3 

8 

•99060 

59 

1 

0 

11 

•99760 

0 

3 

7 

•26196 

60 

1 

0 

11 

•13844 

0 

3 

5 

•56922 
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LEVELLING. 


RULE. — Add all the perpen- 
diculars together for the base 
line or horizontal distance, and 
subtract the bases made by the 
angles of elevation and depres- 
sion one from the other, for the 
perpendicular or difference of 
height* 


EXAMPLE. 

Being required to level an ir- 
regular piece of ground, I mea- 
sured in a S. W. direction 64 
yards from A to.B, on an angle 
of depression 9° 45'; from this 

* The altitudes of irregular hills are 
generally ascertained by the assistance of 
a spirit level and perpendicular poles, 
and if the ground rise and descend alter- 
nately, the differences between the 
heights of the poles are added when 
ascending, and subtracted when descend- 
ing, in order to determine the different 
elevations and depressions of the ground : 
the foregoing rule and method will be 
found far more correct and masterly, 
remembering always that the height of 
the instrument be accounted for, which 
may easily be done by taking the obser- 
vation from a staff or target the same 
height as the instrument. 
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LEVELLING. 


station I measured 120 yards from B to C, in the 
same cardinal direction, on an angle of elevation 
16° 30'; and from thence to the extent of the 
ground the line on the same course measured 44 
yards from C to D, and the angle of depression 7° : 
required the base line or horizontal distance from 
the place where the levelling was begun, to the 
point where it was ended; also, how much higher 
or lower the ground is at the place where the ope- 
ration terminated, than where it commenced. 

PERPENDICULARS, 
ft. ill. fatli. ft. in. 

Z_ 9°45'=5 10-96004x32 = 189 2-72128 
Z_16° 30'=5 9-03502x60=345 2-10120 

Z. 7° 0'=5 11-46333x22 = 131 0-19326 

3)665 5-015 74 

A E 221 yds. 2 ft. 5 in. 

BASES. 

in. fatli. ft. in. 

0-19316x32= 32 6.18112 

8-77459x22= 18 1-04098 

50 7-22210 
8-44910x60=102 2-94600 

3) 51 7-72390 

E D 17 yds. Oft. 7 } in. 

ANSWER. 

yds. ft. in. t 

Horizontal distance A E 221 2 5 

Elevation ED . . . 17 0 7 \ 


ft. 


§ f Z.9° 45'=1 
1 1 ZL7° 0'=0 


a 

d 

.2 

i 


Z.16° 30'= 1 
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HORIZONTAL 

OR 

TRAVERSE DIALLING. 


Plane sailing in navigation, and horizontal dial- 
ling in mining, are nothing more than the practice 
of right angled trigonometry, calling the hypothe- 
nuse the distance, the perpendicular the difference 
of latitude, the base the departure, and the angle 
opposite the base the course : consequently any 
range of dialling, however complicated and exten- 
sive, may be reduced into a single triangle, the 
perpendicular of which will cither be the east and 
west, or north and south line, according to the 
main direction or bearing of the work ; the hypo- 
thenuse will be the actual length of the dialling in 
a right line from the point of setting out to the 
termination ; the base will be the distance the ter- 
minating point will fall right or left of the perpen- 
dicular ; and the angle made by the hypothenuse 
with the perpendicular, will be the final course or 
direction of the work. 

It therefore follows, that the general practice of 
repeating or retracing a course of underground 
diallin g on the surface may be avoided, and thereby 
the difficulties and dangers arising from obstruc- 
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tions, irregular ground, and the attraction of the 
magnet by iron, which always abounds in the vici- 
nity of a mine, be done away. 

What is said of Mercator’s sailing may, in the 
chief respect, be applied to horizontal dialling, viz. : 
“ It is the art of finding on a plane surface the 
motion of a ship upon any assigned course by the 
compass, which shall be true in latitude, longitude, 
and distance sailed ; ” and certainly this includes 
the whole theory and practice of navigation ; and if 
any method could be devised for measuring a ship’s 
course and distance truly, nothing would be want- 
ing: — also in dialling, it is only required to find a 
method for reducing the various windings and angles 
of a level or adit into a right line, and discovering 
the real extent and direction of that line, to com- 
plete the art. 

But not to occupy the reader’s time in telling 
him what he well knows already, we shall proceed 
to introduce the process for obtaining the length 
and bearing of a course of traverse dialling by the 
trigonometrical tables. 

The first thing to be attended to is the statement 
of the work, or so placing the drafts that there may 
be no confusion in the operation, and that the per- 
pendiculars and bases may fall on their proper 
sides. 

In order to succeed in this essential matter, 
which may be considered the foundation of the 
work, note on which cardinal point the main direc- 
tion of your dialling runs, whether east, west, 
north, or south, and reckon off your degrees right 
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or left from that line : thus — if your dialling runs 
easterly or westerly, let the equator, or east and 
west line, be the point for numbering off your an- 
gles — if northerly or southerly, the meridian or 
north and south line ; consequently this line will be 
the perpendicular of every triangle in the operation 
that comes within the sweep of half the circle, or 
180° ; and should any of the drafts return beyond 
the north or south points, or exceed 90° right or 
left of the east point, then the angle must be coun- 
ted from the west toward the north or south, as 
the draft may happen to incline. 

This being done it is evident that on a course 
of east and west dialling, the bases north and bases 
south must be subtracted one from the other, and 
the remainder will be the departure or base line, 
north or south as the dialling may have prevailed 
on this or that side, and if any of the drafts have 
gone westerly, then the perpendiculars west must 
be subtracted from the perpendiculars east, for the 
real length of the perpendicular ; but if the dialling 
has prevailed most in a westerly direction, the 
perpendicular will lie on that side : in short, as a 
matter of course, either for the difference of lati- 
tude, or rather difference of longitude in this case, 
(the perpendicular) or for the departure, (the base) 
the lesser number must be taken from the greater, 
and the differences will show the sides on which the 
operation lies. 

This process must all be performed by the first 
table, where the hypothenuse is given, because in 
every case the actual measured line will be the 
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longest side of the triangle, and after stating the 
work, as before directed, take out the numbers 
standing against the given angles in the table and 
multiply them respectively by the length of the hypo- 
thenuse, reduced into fathoms and parts (if any), 
and place them in their proper positions until the 
whole has been calculated ; then take the sum of 
the bases north and south one from the other, and 
the sum of the perpendiculars east and west one 
from the other, the perpendicular remainders will 
show the east and west line, and the bases the dis- 
tance the dialling has extended north or south of 
that line. 

The work is now brought to that case where the 
difference of latitude and departure are given to 
find the course and distance, and in order to avoid 
the necessity of introducing extensive and intricate 
tables, used by navigators for this purpose, we 
shall have recourse to one simple act of instru- 
mental operation, and as two sides of the triangle 
are given, the thing may be quickly and safely 
performed ; thus — draw the base the given length 
by a scale of equal parts, raise the perpendicular 
on one end of the base, (and of course at right an- 
gles therewith) and mark off the given length, 
draw the hypothenuse, and the triangle will be 
complete: then, by the same scale, measure the 
hypothenuse, and it will be the actual length of 
the dialling in a right line, from beginning to 
end ; then, with a protractor or scale of chords, 
measure the angle opposite the departure or base, 
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and it will be the true course, bearing, or direction 
of the extreme points. 

The degrees on the miner’s compass are gene- 
rally graduated from 1 to 360, and are figured 
toward the left hand, consequently 90° stands at 
the west point, 180° at south, 270° at the east, and 
ends with 360° at the north ; and when the same 
course is to be pursued, that is, when the angles 
are to be taken and the drafts measured again, 
there will be no necessity for finding the real di- 
rection of the line, for as the sights are always 
fixed, the dialler need only be careful to observe 
that the needle stands at the same degree as in the 
original course : but when the operation is to be 
plotted or trigonometrically proved, there will be 
a necessity for ascertaining the actual bearing of 
every draft in the work, and this may be done by 
the following rule. 


RULE. 


(sights fixed north and south.) 





’From 1 to 90 N. to W. * 

n of 
or 

the 
11 be 

From 90 tolSOW. to S. 

■gs 0 * 

■ 

- g-SP fee- 

From 180 to 270 S. to E. 

.£ 5) E 

<D 2 g 2 

From 270 to 360 E. to N. 

( 2-5 8=3 [ 


E. of N. Comp. N. of E. 
S. of E. Comp. E. of S. 
W.ofS. Comp. S. of W. 
N.ofW. Comp. W. of N- 
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EXAMPLE 1. 

It is required to sink a perpendicular shaft on 
the end of a level whose angles and drafts measured 
as follows, viz. : 

ft. in. fath. ft. in. 

Z_16° 30' E. of S. 53 6 or 8 5 6 
/_ 26° 0' W.of S. 22 11 or 3 4 11 
Z.19 0 0' E. of S. 58 0 or 9 4 0 

Z.34 0 30' W. of S. 21 6 or 3 3 6 

Z_hT 30' W. of S. 53 8 or 8 5 8 

Z_39° 30' E. of S. 29 10 or 4 5 10 

What distance is the end C (in the annexed plate), 
where the dialling was finished, from the engine 
shaft A where the dialling was begun, and what is 
the bearing of the line A C, or how many degrees 
are contained in the angle B A C ? 


OPERATION. 


BASES. 

ft. in. fath. ft. in. ft. in. 

E. of S. 16°A = 1 8-44910 x 8 5 6 = 15 2-33790 

W.ofS. 26° =2 7-56272 x 3 4 11 = 10 0-53916 

E. of S. 19° = 1 11-44091 X 9 4 0 = 18 10-58864 

W. of S. 34°4 = 3 4-78125 x 3 3 6 = 12 2-13235 

W.ofS. 57°| = 5 0-72418 x 8 5 8 = 45 3-18762 

E. of S. 39°| = 3 9-79763 x 4 5 10 = 18 11-55815 

ft. in. 

Sum of bases W. of S. 67 5-85913 
Sum of bases E. of S. 53 0-48469 

Base or departure Westerly B C= 14 5-37444 
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PERPENDICULARS. 

ft. in. fath. ft. in. ft. in. 

Z.16°i = 5 9*03502 x 8 5 6 = 51 3*56228 

Z26° =5 4*71317 x 3 4 11 =20 7*16851 

Z 19° = 5 8*07734 x 9 4 0 = 54 10*06606 

Z34°i = 4 11*33709 X 3 3 6 = 17 8*62417 

Z 57°i = 3 2*68557 x 8 5 8 = 28 10*05018 

Z39°| = 4 7*55697 x 4 5 10 = 2 3 0*04 485 

Perpendicular or diff. of latitude, A B 196 3*51605 


THEN — BY CONSTRUCTION. 

Draw two lines at right angles, as A B and B C, 
and of an indefinite length, take 196 feet, 3^ 
inches, in your compasses from a scale of equal 
parts, and with one foot in the right angle B, point 
off the distance B A for the perpendicular. Again 
take 14 feet, 5| inches from the same scale, and 
apply it to the other line B C for the base ; draw 
the hypothenuse to join A C, which by the same 
scale will be found to measure 197 feet. 


FOR THE ANGLE. 

With the chord of 60° in your compasses and 
centre A, describe an arc e d cutting A B and A C 
in d and e ; then take the distance e d in your 
compasses, and setting one foot on the brass pin at 
the beginning of the chords on your scale, observe 
how many degrees the other foot reaches to, which 
will be 4° 15' for the arc e d or angle B A C. 

ANSWER. 

197 feet, on an angle of 4° 15' west of south. 
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EXAMPLE 2. 

Given the following course of traverse dialling, 
viz. : 

I _• f ft. in. fath. ft. in. 

“■J 1 162° = A 18° O' S. of E. 36 Oor 6 0 0 

|| ' 143°£ = A 36° 15'S.ofE. 44 4 or 7 2 4 

s -3 16°£ = L 73° 30' N. of E. 30 9 or 5 0 9 

I I 257°| = L 12° 45' S. of E. 28 6 or 4 4 6 

|» ~) 45° = l 45° 0' N.ofE. 17 10 or 2-5 10 

7°f = L 82° 15' N.ofW.15 3 or 2 3 3 

S l 152°£ = Z. 27° 30' S. of E. 72 0 or 12 0 0 

|| 87°|=Z 2° 30' N.ofE. 16 0 or 2 4 0 

0 ° 204°|= L 65° 30' S.ofW.73 0 or 12 1 0 

Required the distance and hearing of the extreme 
points A C. 

OPERATION. 


BASES SOUTHERLY. 



ft. 

in. fath. ft. in. ft. in. 

18° 

0' = 1 

10*24922 x 6 

0 0= 11 1-49522 

36° 

15' = 3 

6*57429 x 7 

2 4 = 26 2-57669 

12° 

45' = 1 

3*89021 x 4 

4 6 = 6 3-44849 

27° 

30' =. 2 

9*24590 x 12 

0 0 = 33 29-5080 

65° 

30' = 5 

5*51721 x 12 

1 0 = 66 5-12605 




143 3-59725 



BASES NORTHERLY. 

ft. 

in. 

fath. ft. in. ft. in. 

73° 

30' = 5 

9*03502 x 5 

0 9 = 29 5-80448 

45° 

0' = 4 

2*91169x2 

5 10 = 12 7-14507 

82° 

15' = 5 

11*34234x2 

3 3 = 15 1-33685 

2° 

30' = 0 

3*14060x2 

4 0 = 0 8-37150 




57 10-65790 
ft. in. 

From bases southerly 

= 143 3-59725 

Subtract bases northerly 

= 57 10-65790 



Departure B C 85 4*93935 
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PERPENDICULARS EASTERLY. 

ft. in. fath. ft. in. ft. in. 

18° O' = 5 8-47607 x 6 0 0 = 34 2-85642 

36° 15' = 4 10-06401 x 7 2 4 = 35 9-02851 

73° 30' = 1 8-44910 x 5 0 9 = 8 10-80163 

12° 45' = 5 10-22464 x 4 4 6 = 27 9*56704 

45° O' = 4 2-91169 x 2 5 10= 12 7-14507 

27° 30' = 5 3-86478x12 0 0 = 63 10-37736 

2° 30' = 5 11-93147 X 2 4 0 = 15 11-81724 

199 1-59327 


PEBPENDICULABS WESTEBLY. 

fit. in. fath. ft. in. ft. in. 

82° 15' = 0 9-70926 x 2 3 3 = 2 0-67815 
65° 30' =2 5-85791x12 1 0 = 30 3-27124 

32 3-94939 

ft. in. 

From perpendiculars east = 199 1-59327 

Subtract perpendiculars west = 32 3*94939 

A £ 166 9-64388 


ft. in. 

Pcrp. or east and west line, A B 166 9-64388 
Base south of east C B 85 4-93935 

Then by construction (as before) the hypothenusc 
A C will be found 187 feet, 3 inches, and the angle 
p q 27 degrees, south of east. 
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THE 

PRACTICAL MINER’S GUIDE. 

PART II. 


INTRODUCTION. 

The qualifications necessary to constitute an ac- 
complished miner are more numerous and diffi- 
cult of attainment than is generally imagined, even 
by persons deeply interested in mining affairs ; and 
although it may not be expected that every one 
who fills a mining situation should be an adept in 
all the various branches of the art, yet it is cer- 
tainly highly desirable that agents, who have the 
management of large adventures, should possess a 
general knowledge of every thing connected with 
the profession of a miner. 

The following miscellaneous subjects are essen- 
tial to the practical miner, and require no comment 
to set forth their utility ; they may also be found 
useful and interesting to persons not immediately 
engaged in mining pursuits. 

TJie first article consists in a description of the 
art of assaying silver; and as this has hitherto 
been a secret in the possession of but few,, persons, 
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it is expected that it will form an acceptable part 
of the work, especially as it will come abroad at a 
time, when foreign mining speculations (where the 
seat of action is principally among the precious 
metals) abound beyond all precedent. 

The next part of the work contains a plain 
statement of the method of assaying copper, includ- 
ing the established process of one of the most ex- 
perienced and respectable copper-assayers in the 
county of Cornwall. — Rules for assaying lead and 
tin follow in succession, and this part of the trea- 
tise concluded with a description of the manner of 
extracting silver from copper ore, or of discovering 
the quantity of silver it contains ; and probably 
this article also may be productive of beneficial 
effects to the mining interest, as there is great 
reason to believe that a considerable proportion of 
silver is contained in the ores produced from many 
of our copper mines. The method is very simple, 
and the trial may be quickly and satisfactorily 
made. 

The subsequent part of the work is described in 
he table of contents. 
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Sample — 1 ounce avoirdupois, pulverised and 
sifted through a fine hair sieve, then well mixed in 
the scoop with the following flux, viz. : 


Red lead * 

- 2 oz. 

Red tartar 

- 5 dwts. 

Nitre 

- 9 dwts. 

Borax 

- 4 dwts. 

Lime 

- i oz. 

Salt 

- 2 oz. 

Fluor spar (bruised) 

- i oz. 


Smelt the ore in a wrought-iron crucible ; if this 
cannot be conveniently procured, and a stone pot 
used, add 1 ounce of iron. The sample will melt 
in a good heat in about 12 minutes, if the ore is 
tolerably free from sulphur and iron, otherwise it 
will require more time. 

When the sample has become quite fluid, take it 
out and pour it in a mould prepared to receive it, 
having been anointed on the inside with grease or 

* An ounce of red lead generally contains about l-32d part 
of a grain of silver, or nearly 3 ounces of silver in a ton. 
Derbyshire lead ore is preferred, by some assayers, to red lead. 

Tne proportion of silver contained in the flux must first be 
known, and the regular deduction made from the produce, in 
order to obtain a true assay. 

u 3 
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oil; the process of taking out and pouring the 
sample must be done quickly, otherwise a degree of 
chill will take place, so that the metal will not run 
freely out of the crucible, and the assay will in 
consequence be imperfect. 

If the operation has been properly managed , the 
lump will separate clean from the slag or dross by 
a slight blow ; but if the metal and dross stick to- 
gether, the assay is impure: — it is probable a 
little more nitre would remedy this defect. 

Should the lump when broken display the metal 
disseminated throughout and uncombined among 
the slag, it is a proof the sample was not suffi- 
ciently flowed, or not kept time enough in the fur- 
nace. 

If the heat is too strong, or the sample left too 
long time in the fire, it will set, or become dry and 
callous, and this change will take place to all ap- 
pearance quite suddenly. Either the former cir- 
cumstance of too low a heat, or this of too high, 
renders the assay irremediable. 

Should the sample appear stubborn and refuse to 
melt in a brisk heat, add more nitre. 

TESTING OR REFINING PROCESS. 

The test or cupel should be composed of four 
fifths bone ashes to one fifth fern ashes, damped 
and well beat into an iron ring 2£ inches deep, and 
6 inches in circumference. 

t 

The test should be put in the fire an hour or 
more before the refining process is begun, other- 
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wise the silver will be apt to be agitated by the 
unsettled test, spring over, and consequently the 
assay be destroyed. 

Should the assay set in refining before it has be- 
come pure, throw in about half an ounce of potter’s 
lead. * 

If the fire is permitted to get low, or too much 
air admitted into the furnace, the assay will be apt 
to turn to litharge; whenever this happens, in- 
crease the fire by putting in a few pieces of sea-coal 
instead of coke, at the same time sprinkle a little 
coal-dust on the test. 

When the assay is thoroughly pure or fine it will 
assume a globular shape, set, or become fixed, and 
in a few moments will throw up sprouts or 
branches from the top. Take out the test, weigh 
the prillion, find in the table the produce or value 
per ton, and the work will be complete. 

* The fire should be gradually increased toward the close of 
the process. A muffle or arched cover to the test would pre- 
vent the air from taking an unfavourable effect on the assay, 
while the furnace is opened for the purpose of increasing the 
fire, by adding coal, wood, or coke. 
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Sample— 400 grains pounded well in a mortar 
. and sifted through a fine hair sieve, put in an 
earthen crucible, and frequently stirred while in 
•the furnace with an iron rod or paddle. The sul- 
phur will be seen to go off in white fumes ; the 
process must be continued until this evaporation 
ceases, or nearly so, which will generally occupy 
from one to two hours. Great attention must be 
paid during this operation in order that a standard 
regal may be obtained, which being done, there 
.will be no danger of producing a true assay. The 
ore, during the process, must be kept in a free, 
sandy state, which will be effected by stirring, and 
constant regulation of the degree of heat. If the 
ore becomes moist and begins to stick or adhere to 
the crucible, it must be immediately taken out of 
the fire and stirred a short time till this effect has 
ceased, and then returned. When it has become 
tolerably free of sulphur, it may be discovered by 
the evaporation having nearly ceased. * This be- 
ing observed, take it out of the fire, and let it gra- 

* It is only some ver f stubborn ores, containing a mixture of 
metals, or semi-metals, which require to be so effectually roasted 
or calcined. 
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dually cool in the crucible ; and if, when cold, the 
upper part appears red or brown, and the under 
part black, it is a proof of its having been well cal- 
cined. 

This being done, add standard flux; viz. 

Borax - -. - 5 dwts. 

Lime - - - ladle. ! 

•Fluor spar (pulverised) - 1 ladle. 

Mix these together with the calcined ore in the 
crucible, and cover the whole with salt, — let it melt 
well, and a regal will be produced. 


MARKS AND REMARKS. 

A good or standard regal is brown, and full of 
cracks or fissures, and of a spherical shape. Should 
it come out flat, -it is a mark of its not having been 
well calcined, and may be thrown back again with 
a small quantity of nitre. 

Should a regal come out too low or coarse, 
(having, when broken, a cinder-like, or cellular 
appearance,) throw it back with additional nitre: 
if too high or fine, (having, when broken, a metallic 
appearance) return it to the crucible with a ladle 
of sulphur ; in either case let it work well together 
a short time, and in all probability a standard re- 
gal will be produced. 

A regal may be considered good, which will 
produce from 8 to 12 in 20, and this quality is 


* Common assaying ladle — diameter £ inch, depth £ inch. 
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easily known by inspection ; but if less than 8, or 
above 12, it would be better to reject it, and begin 
the process again with a new sample. 

Grey, black, and green ores, require a propor- 
tion of sulphur, in order to throw them back, as 
they contain too little of this mineral in their com- 
position to produce a good assay. 

Should a regal be too fine, put less nitre with 
it in refining ; and thei’efore the coarser it is, the 
more nitre will be required. 

FINING PBOCESS. 

Pound or pulverise the regal, put it in an earthen 
fining pot, and re-calcine it until perfectly sweet 
(i. e. free from sulphur), which may be discovered 
both by the appearance and fumigation. Then add 

Nitre - 3 dwts. -| 

Red tartar - 10 ditto. I Covered or sprinkled 

Borax - 5 ditto, f over with salt. 

Salt - 2 ladles J 

This brings down the assay into coarse copper. 
Should it come out having a transparent or horn- 
like appearance, add 4 dwts. of nitre and a ladle of 
salt, letting it work well in the fire. Should the 
assay come out black, plate it, and if the black flies 
off in flakes or scales, it is a proof of its not having 
been sufficiently calcined ; if not, its colour may be 
attributed to lead, or a mixture of metals ; the 
former defect renders the assay hopeless. 
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Should it come out cle&n, put the assay in the 
pot without flux, and when fluid, take out the pot 
and shake it gently until the surface assumes an 
azure or blue appearance ; then put 

Refining flux * -5 dwts. 

(viz. 2 parts nitre, to 1 part white tartar) 

Salt - - - 1 ladle. 

Preparatory to pouring into the crucible, place the 
refining flux in the mouth or fore part of the scoop 
and the salt behind ; throw it in with the assay 
and let it melt until the flux settles well down, then 
pour the copper into one mould, and the slag or 
scoria into another ; return the slag into the same 
pot with 2 ladles of red tartar, and let it melt well 
down ; take out the prillion and weigh it with 
the lump for the produce, and the work will be 
completed. 


* The refining flux should go through a calcining process 
before it is used ; it may be done by putting two parts nitre to 
one part white tartar in an iron mortar, to which apply a red- 
hot iron, and stir it therewith until the deflagration has ceased ; 
when cold, powder and sift it. 

This operation will prevent any commotion during the re- 
fining, which otherwise may be so violent as to cause some of 
the metal to spring out of the crucible, and thereby the assay be 
spoiled. 
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Sample — 1 oz. avoirdupois. 

FLUX. 


1 common ladle red tartar. 

1 

ditto 

spar. 

2 

ditto 

salt. 

* 

ditto 

borax. 

f 

ditto 

nitre. 

i 

ditto 

lime. 


Mix the flux with the sample and put it in an iron 
crucible, stir it with an iron rod during the latter 
part of the process ; in about five minutes, in a 
brisk heat, the sample will be down, provided the 
crucible was red-hot when the assay was thrown in, 
which should always be the case. 

If the sample, to be tried, weighs four ounces, 
the proportionate quantity of flux must be added, 
agreeably with the above statement. 

It may be discovered when the sample is ready, 
by the grating of the rod against the bottom of the 
crucible in stirring — it should then be immediately 
taken out and poured. The metal will separate 
clean from the slag in a good assay. 

To assay lead ore for discovering the quantity or 
proportion of silver it contains, the foregoing me- 
thod must first be used, and the assay then tested 
precisely the same way as described for refining a 
silver sample, page 101. The lead will go off in va- 
pour, and the silver remain in the test. 
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Sample — Two ounces black tin. 

FLUX. 

Culm - - ^ weight of sample. 

Borax - - 4 dwts. 

PROCESS. 

If the ore contains a large proportion of iron, 
add more culm * ; when the sample is properly 
down, or flowed, the surface of the assay in the 
crucible will be perfectly smooth and motionless ; 
in a strong heat this will occur in about twelve mi- 
nutes. 

When taken out of the fire, stir it well with an 
iron rod before you pour it ; afterwards scrape the 
crucible, pulverise the scrapings in a mortar, and 
then van or wash them on a shovel. The prillion 
of a standard sample will not exceed 2 in 20. 

The criterion for the. lump is its possessing a 
malleable quality, or bending to the hammer with- 
out breaking. 

Grain tin may be treated in every respect as the 
above, except in the subsequent addition of culm, 
which will not be required. 

* If the sample is very stubborn, add a small quantity of pul- 
verised fluor, with the culm. 
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METHOD OP DISCOVERING THE PROPORTION OF SILVER 
CONTAINED IN COPPER ORE. 

Sample — One ounce. 

FLUX. 

1 ladle red tartar. 

1 ditto nitre. 

I* ditto lime. 

i ditto borax. 

1 ditto fluor. 

1 ditto red lead. 

Well mixed with the ore and melted in a wrought- 
iron crucible *, about eight minutes, in a brisk 
heat, will be sufficient ; the last five minutes the 
assay should be incessantly stirred with an iron 
rod : pour the sample and cool it, then break out 
the lump, and. test it in the usual way. 

REMARKS. 

Soon as the assay begins to flow, the lead, by the 
power of affinity, will presently attract the silver, 
or the silver, by the same law, will attach itself to 
the lead, and this being effected, it only requires 
the process of refining, or burning off the inferior 
metals, to find the produce. 

* If a stone crucible be used, one ounce of iron must be 
added to the flux. 
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A TABLE 

SHOWING THE NUMBER OF OUNCES AND PARTS OF 
AN OUNCE OF SILVER CONTAINED IN A TON OF 
ORE, BY ASSAY PRODUCED FROM ONE OUNCE AVOIR- 
DUPOIS. 


Assay. 

Per Ton. 

Assay. 

Per Ton. 

Assay. 

Per Ton. 

grs. 

oz. 

dwts. 

grs. 

grs. 

oz. 

dwts. 

grs. 

grs. 

oz. 

dwts. 

grs. 

Si 

2 

6 

16 

4 

298 

13 

8 

84 

606 

13 

8 

A 

4 

13 

8 

l 

« 

308 

0 

0 

4 

616 

0 

0 

4 

9 

6 

16 

4 

317 

6 

16 

1 

625 

6 

16 

4 

18 

13 

8 

ft 

326 

13 

8 

4 

634 

13 

8 

1 

28 

0 

0 

4 

336 

0 

0 

8 

644 

0 

0 

1 

37 

6 

16 

i 

345 

6 

16 

8 

653 

6 

16 

8 

46 

13 

8 

t 

354 

13 

8 

l 

662 

13 

8 

s 

56 

0 

0 

l 

364 

0 

0 

9 

672 

0 

0 

i 

65 

6 

16 

5 

373 

6 

16 

4 

681 

6 

16 

1 

74 

13 

8 

4 

382 

13 

8 

4 

690 

13 

8 

1 

84 

0 

0 

4 

392 

0 

0 

8 

700 

0 

0 

4 

93 

6 

16 

8 

401 

6 

16 

4 

709 

6 

16 

g 

102 

13 

8 

4 

410 

13 

8 

8 

718 

13 

8 

4 

112 

0 

0 

8 

420 

0 

0 

8 

728 

0 

0 

i 

121 

6 

16 

J 

429 

6 

16 

l 

737 

6 

16 

3 

130 

13 

8 

J 

438 

13 

8 

10 

746 

13 

8 

l 

140 

0 

0 

6 

448 

0 

0 

4 

756 

0 

0 

2 

149 

6 

16 ; 

4 

457 

6 

16 

4 

765 

6 

16 

l 

158 j 

13 

8 ! 

4 

466 

13 

8 

g 

774 

13 

8 

k 

168 

0 

0 1 

1 

476 

0 

0 

4 

784 

0 

0 

1 

177 

6 

16 : 

4 

485 

6 

16 | 

g 

793 

6 

16 

4 

186 

13 

8 : 

i 

494 

13 

8 ! 

i 

802 

1 13 

8 

a 

196 

0 

0 

5 

504 

0 

0 

l 

812 

! o 

0 

i 

205 

6 

16 i 

1 

513 

6 

16 

li 

821 

1 6 

16 

i 

214 

13 

8 

7 

522 

13 

8 

1 

830 

! 13 

8 

3 

224 

0 

0 

J 

532 

0 

0 

4 

840 

0 

0 

4 

233 

6 

16 

4 

541 

6 

16 

3 

9 

849 

6 

16 

4 

242 

13 

8 

g 

550 

13 

8 

4 

858 

13 

8 

i 

252 

0 

0 

4 

560 

0 

o ! 

i 

868 

0 

0 

•4 

261 

6 

16 

i 

569 

6 

16 

8 

877 

6 

16 

I 

270 

13 

8 

i 

578 

13 

8 

i 

886 

13 

8 

J 

280 

0 

0 

l 

588 

0 

0 i 

12 

896 

0 

0 

i 

289 

6 

16 

8 

597 

6 

16 

*_ 

! 905 

6 

16 
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Assay. 

Per Ton. 

Assay 

|| Per Ton. 

Assay 

. ! Per Ton. 

grs. 

oz. 

jdwts. grs. 

grs. 

O, 

| dwts 

J grs. 

i grs. 

II 0 , 

dwt 

• grs 

31j 

2342 

13 

8 

37 $ 

2818 

13 

8 

44 i 

3294 

13 

8 

4 

2352 

0 

0 

f 

2828 

0 

0 

i i 

|(3304 

0 

0 

5 

8 

2361 

6 

16 

1 38 

■2837 

6 

16 

S 

3313 

6 

16 

i 

2370 

13 

8 

i 

2846 

13 

8 

i 

3322 

13 

8 

l 

2380 

0 

0 

I 

2856 

0 

0 

§ 

13332 

0 

0 

32 

2389 

6 

16 

8 

'2865 

6 

16 

f 

13341 

6 

16 

i 

ff 

2398 

13 

8 

4 

2874 

13 

8 

l 

3350 

13 

8 

1 

7 

2408 

0 

0 

1 

2884 

0 

0 

45 

3360 

0 

0 

1 

2417 

6 

16 

* 

2893 

6 

16 

4 

3369 

6 

16 

4 

2426 

13 

8 

l 

2902 

13 

8 

4 

3378 

13 

8 

1 

2436 

0 

0 

39 

12912 

0 

0 

g 

3388 

0 

0 

3 

2445 

6 

16 

4 

J2921 

6 

16 

4 

3397 

6 

16 

l 

2454 

13 

8 

4 

|2930 

13 

8 

s 

9 

3406 

13 

8 

33 

2464 

0 

o 

i 

2940 

0 

0 

3 

7 

3416 

0 

0 

4 

2473 

6 

16 

4 

2949 

6 

16 

l 

3425 

6 

16 

J 

2482 

13 

8 

a 

8 

'2958 

13 

8 

46 

3434 

13 

8 

8 

2492 

0 

0 

i 

2968 

0 

0 

i 

3444 

0 

0 

4 

2501 

6 

16 

l 

2977 

6 

16 

4 

3453 

6 

16 

5 

H 

2510 

13 

8 

40 

2986 

13 

8 

1 

3462 

13 

8 

3 

2520 

0 

0 

i 

2996 

0 

0 

* 

3472 

0 

0 

i 

2529 

6 

16 


3005 

6 

16 

g 

3481 

6 

16 

34 

2538 

13 

8 

2 

3014 

13 

8 1 

i 

3490 

13 

8 

4 

2548 

0 

0 

I 

3024 

0 

0 

1 

3500 

0 

0 

V 

2557 

6 

16 

1 

3033 

6 

16 

47 

3509 

6 

16 

1 

2566 

13 

8 

J 

3042 

13 

8 

4 

3518 

13 

8 

4 

2576 

0 

0 

l 

3052 

0 

0 

4 

3528 

0 

0 

2 

2585 

6 

16 

41 

3061 

6 

16 

3 

3537 

6 

16 

i 

2594 

13 

8 

4 

3070 

13 

8 

4 

3546 

13 

8 

l 

2604 

0 

0 

i 

7 

3080 

0 

0 

f 

3556 

0 

0 

35 

2613 

6 

16 

8 

3089 

6 

16 

3 

3565 

6 

16 

4 

2622 

13 

8 

4 

3098 

13 

8 

J 

3574 

13 

8 . 

4 

2632 

0 

0 

5 

3108 

0 

0 

48 

3584 

0 

0 

i 

2641 

6 

16 

! 

3117 

6 

16 

4 

3593 

6 

16 

4 

2650 

13 

8 

2 

3126 

13 

8 

4 

3602 

13 

8 

2 

2660 

0 

0 

42 

3136 

0 

0 

g 

3612 

0 

0 

i 

2669 

6 

16 

J 

3145 

6 

16 

4 i 

3621 

6 

16 

I 

2678 

13 

8 

4 

3154 

13 

8 

s 

3630 

13 

8 

36 

2688 

0 

0 

3 

8 j 

3164 

0 

0 

f 

3640 

0 

0 

4 

2697 

6 

16 

4 

3173 

6 

16 

l 

3649 

6 

16 

J 

2706 

13 

8 

1 

3182 

13 

8 

49 

3658 

13 

8 

1 

2716 

0 

0 

i 

3192 

0 

0 

4 

3668 

0 

0 

4 

2725 

6 

16 

J 

3201 

6 

16 

1 

-4 

3677 

6 

16 

2 

2734 

13 

8 

43 

3210 

13 

8 

i ! 

3686 

13 

8 

| 

2744 

0 

0 

J 

3220 

0 

0 

l ! 

3696 

0 

0 

I 

2753 

6 

16 

4 

3229 

6 

16 

I 

3705 

6 

16 

37 * 

2762 

13 

8 

2 

3238 

13 

8 

J ! 

3714 

13 

8 

4 

2772 

0 

0 

4 

3248 

0 

0 

1 

3724 

0 

0 

J* 

2781 

6 

16 

i I 

3257 

6 

16 

50 

3733 

6 

16 

2 

2790 

13 

8 

2 

3266 

13 

8 

1 

3742 

13 

8 

4 

2800 

0 

0 

I 

3276 

0 

0 j 

i 

3752 

0 

0 

1 2 

2809 

6 

16 

44 | 

3285 

6 

16 | 

■ 1 

13761 

6 

16 
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SILVER ASSAY TABLE. 


Assay. 

Per Ton. 

Assay. 

• 

Per Ton. 

Assay. 

Per Ton. 

grs. 

oz. 

dwts. 

grs. 

grs. 

oz. 

dwts. 

grs. 

grs. 

oz. 

dwts. 

grs. 

50} 

'3770 

13 

8 

53jj 

4013 

6 

16 

57 

4256 

0 

0 

i 

3780 

0 

0 

j 

4022 

13 

8 

2 

4265 

6 

16 

2 

.3789 

6 

16 

54 

4032 

0 

0 


4274 

13 

8 

l 

3798 

13 

8 

4 

4041 

6 

16 

i 

4284 

0 

0 

51 

3808 

0 

0 

4 

4050 

13 

8 

2 

4293 

6 

16 

i 

'3817 

6 

16 


4060 

0 

0 

2 

4302 

13 

8 

i 

'3826 

13 

8 

£ 

4069 

6 

16 

2 

4312 

0 

0 

§ 

|3836 

0 

0 

i 

4078 

13 

8 

I 

4321 

6 

16 

4 

3845 

6 

16 

4 

4088 

0 

0 

58 

4330 

13 

8 

f 

>3854 

13 

8 

I 

4097 

6 

16 

i 

B 

4340 

0 

0 

2 

<3864 

0 

0 

55 

4106 

13 

8 


4349 

6 

16 

I 

|3873 

6 

16 

4 

4116 

0 

0 

2 

4358 

13 

8 

52 

3882 

13 

8 

4 

4125 

6 

16 

i 

4368 

0 

0 

4 

3892 

0 

0 

2 

4134 

13 

8 

2 

4377 

6 

16 

4 

3901 

6 

16 

4 

4144 

0 

0 

2 

4386 

13 

8 

* 

3910 

13 

8 

2 

4153 

6 

16 

i 

4397 

0 

0 

4 

3920 

0 

0 

2 

4162 

13 

8 

59 

4406 

6 

16 

2 

3929 

6 

16 

l 

4172 

0 

0 

i 

4415 

13 

8 

2 

3938 

13 

8 

56 

4181 

6 

16 

1 

4424 

o 

0 

4 

|3948 

0 

0 

4 

4190 

13 

8 

a 

B 

4433 

6 

16 

53 

;3957 

6 

16 

4 

4200 

0 

0 

h 

4442 

13 

8 

4 

:3966 

13 

8 

2 

4209 

6 

16 

A 

fl 

4452 

0 

0 

4 

3976 

0 

0 

4 

4218 

13 

8 

2 

4461 

6 

16 

i 

3985 

6 

16 

2 

4228 

0 

0 

3 

4470 

13 

8 

4 

3994 

13 

8 

2 

4237 

6 

16 

60 

4480 

0 

0 

4 

14004 

0 

0 

1 S 

4246 

13 

8 
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METHOD OF COMPUTING THE VALUE OF 
LEAD AND SILVER ORE. 

EXAMPLE. 

Required the value of 16 tons, 10 cwt. 2 qrs. of 
lead and si^er ore, the produce for lead being 8$ 
in 20, and silver 3^ grs. from a four-ounce sample. 
The price of lead 22 1. per ton, and silver 5s. 3 d. 
per oz. Returning charges 6 1. 10s. per ton, and 
lord’s dues one twelfth for lead, and one eighth for 
silver. 

OPERATION. 

LEAD. 


tons. cwt. qr. 


¥ 

16 10 

2 

8 



k 

132 4 

8 5 

2 1 

0 

1 

1 

• 


*20)142 10 

2 

l. S. 

/. s, d. 


7 2 2 at 15 10f per ton 110 2 6 
Deduct dues one twelfth 9 3 6 

100 19 6 

OPERATION. 

SILVER. 

oz. dwt. grs. 

By table, (page 111.) produce 3^ is 72 6 16 per ton, (3£-*-4=§£-) 

tons. cwt. qrs. oz. dwt. grs. oz. s. <£ I. i. d, 

and 7 2 2 x 72 6 16=514 at 5 3 134 18 6 

Deduct dues one eighth 16 17 4 118 12 
Answer 219 0 2 

* It is not usual to make any allowance for waste on rich 
ores. 

f Returning charge deducted. 

i 2 
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METHOD OF COMPUTING THE VALUE OF 
COPPER ORE. 

EXAMPLE. 

What is the value of 74 tons, 13 cwt. 2 qrs. of 
copper ore, the produce, by assay, being 7 A, and 
standard 1272. 12s. 6(2.? 


OPERATION. 


1 

U 


it St d[t 

127 12 6 
7 

893 7 6 
15 19 Of 
9-09 6 6| 
20 
1-86 
12 
10-38 


THEN 

/. s. d. 

From 9 1 10 

Deduct 2 10 0 per ton returning charge 

6 1 1 To 


ton. 1. s. d tons. cwt. qrs. 

Again If 1 : 6 11 10 :: 74 13 2 
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BY PRACTICE. 

cwt. L s. d. 

10 £ | 6 11 10 

9 


59 

6 

6 



8 

474 

12 

0 

13 

3 

8 

487 

15 

8 

3 

5 

11 

0 

18 

10 


Answer 492 0 5 

Copper ores are always computed at 21 cwt. to the ton, the 
surplus being allowed for waste in carriage, &c. 


RULE FOR DISCOVERING THE POWER OF 
STEAM ENGINES. 

1. — Square the diameter of the cylinder, multi- 
ply the sum by *7854* and the product by 10 f : 
lastly, multiply again by 144 J, and the last product 

* The established ratio of the diameter. Or look in the ta- 
ble, page 123., where the square inches contained in a cylinder 
are given, and take out the number standing opposite the given 
diameter. 

f That is, considering the power equal to 15 lbs. to an inch, 
and allowing 5 lbs. or one third for friction. 

X Considering the stroke to be 8 feet, and the engine to go 9 
strokes per minute. 
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POWER OR STEAM ENGINES. 


will show the number of pounds the engine lifts a 
foot high in a minute. 

2. — A horse is estimated to raise 500 lbs. 64 feet 
high, or 1000 lbs. 32 feet high, or 32,000 lbs. 1 foot 
high in a minute, consequently, if the last product 
be divided by 32,000, the quotient will show the 
number of horses required to equal the power of 
the engine. 


EXAMPLE. 

What is the power, and horse power of a steam 
engine, the cylinder being 46 inches in diameter ? 

46x46=2116 

•7854 

1661*9064 

10 

16619-0640 

144 

32000)2393145-2 160(75 
224000 
153145 
160000 


ANSWER. 

Engine lifts 2393145 lbs. one foot high in a minute. 
Equal to 75 horses, nearly. 
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RULE FOR DISCOVERING THE POWER OF 
A WATER ENGINE. 

1. — Multiply the length, breadth, and depth of 
the bucket together, and divide by 282, (the num- 
ber of cubic inches in a gallon, beer measure,) mul- 
tiply the quotient by 10£ lbs. or 10 lbs. 3‘2 oz. or 
102 lbs. the weight of a gallon of water.* 

2 — Multiply the diameter of the wheel by 
3'1416 (the ratio of the circle), and divide the 
product by the circular space occupied by each 
bucket — the quotient will show the number of 
buckets contained in the wheel. 

3. — Multiply the third partf of the number of 
buckets by the weight of water contained in one, 
then 

4 — For the leverage — From the radius, or half 
the diameter, deduct the length of the crank, and 
one third of the remainder will be the operative 
length of the lever ; multiply the weight of water 
in one third of the wheel by this length (taking 
the feet for the whole number of the multiplier), 
and the product will show the full, or entire power. 
Lastly, from this product cast off £ for friction J, 


* The result will be the same if the operation is done by the 
wine gallon, computing it to contain 231 cubic inches, and to 
weigh 8 lbs. 5*68 oz. or 8*355 lbs. 

f There are differences of opinion respecting this ; some per- 
sons contending that two fifths the number of buckets are full at 
a time, but one third is the most general and the most reason- 
able proportion. 

t Here again engineers are not unanimously agreed, some al- 

i 4 
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water Engines. 


and the remainder will show the net or real power 
of the wheel. 


EXAMPLE. 

Required the power of a water-wheel, the dia- 
meter being 46 feet, the buckets 30 inches long, 
12 inches deep, and 6 inches wide, with 1| inches 
between each bucket, and the crank 3 feet long. 

OPERATION. 

1. — To find the quantity and weight of water in 
each bucket. 

30xl2x6=2160-r282=7-66xl0*2=78-13. 

2. — To find the number of buckets contained in 
the wheel. 

46x12=552x3-1416=1734 (6 f l|)-r7-25=239. 

3 To find the weight of water on £ of the 

wheel. 

239-r3=80x78-13=6250. 

4 To find the power of the lever. 

46-r 2=23— 3=20^-3=6-66. 

and 

6250x6-66=41625. 

lowing one fifth, some one fourth, and some even one third of the 
power, for friction. It is true the distance the wheel is placed 
from the work, and other contingent circumstances, must be 
taken into consideration ; but in ordinary operations, where Yhe 
wheel draws close, one fifth is very near the truth. 
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Lastly, for friction. 

5)41625 

832 5 

Answer 33300 lbs. the actual power of the wheel. 

To find the depth at which a wheel will draw a 
column of water in a lift of pumps of any given 
dimensions. 

RULE — Find the power of a wheel by the fore- 
going method, then from the table, page 125., take 
out the weight of water in a fathom of the given 
size pump. Divide the power of the wheel (in 
pounds) by this number, and the quotient will 
show the fathoms. 


EXAMPLE; 

The power of the fore-mentioned wheel is 
33300 lbs., how deep will she draw in a 12 inch 
lift of pumps ? 

294-53)33300(113 

Answer 113 fathoms. 

TO FIND THE HORSE-POWER OP A WHEEL. 

RULE — Multiply the power (found by the given 
rule, page 119.) by the number of revolutions 
made by the wheel in a minute, and this product 
by the length of the stroke in feet, or double the 
length of the crank : divide the last product by 
3^000, and the quotient will show the number of 
horses required to equal the power of the wheel. 
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WATER ENGINES. 


EXAMPLE. 

The fore-mentioned wheel is allowed to make 
seven revolutions in a minute ; required the horse- 
power. 

33300 

7 

233100 

6 

32-000)1398-600(44 

128 

118 

128 


Answer, 44 horse-power, nearly. 
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TABLE 

SHOWING THE SQUARE INCHES CONTAINED IN A CY- 
LINDER, OR CIRCLE, FROM TEN TO SEVENTY-THREE 
INCHES IN DIAMETER. 


Diameter of 
Cylinder. 

Square 

Inches. 

Diameter of 
Cylinder. 

Square 

Inches. 

Diameter of 
Cylinder. 

Square 

Inches. 

Diameter of 
Cylinder. 

Square 

Inches. 

10 

78-54 

26 

530-93 

42 

1388-59 

58 

2642-00 

11 

95-03 

27 

572-56 

43 

1452-20 

59 

2734-00 

12 

113-10 

28 

615-75 

44 

1520-53 

60 

2827-44 

13 

132-73 

29 

660-20 

45 

1590-43 

61 

2922-47 

14 

153-94 

30 

706-86 

46 

1661-91 

62 

301900 

15 

176-71 

31 

754-77 

47 

1735-00 

63 

3117-25 

16 

201-06 

32 

804-25 

48 

1809-56 

64 

321700 

17 

226-98 

33 

855-30 

49 

1885-74 

65 

3318-31 

18 

254-47 

34 

907-92 

50 

1963-50 

66 

3421-20 

19 

283-54 

35 

962-00 

51 

2042-82 

67 

3526-66 

20 

314-16 

36 

1017-88 

52 

2123-72 

68 

3651-69 

21 

346-36 

37 

1075-20 

53 

2206-19 

69 

3739-29 

22 

380-13 

38 

1134-00 

54 

2290-23 

70 

3848-46 

23 

415-47 | 

39 

1194-60 

55 

2375-83 

71 

3959-20 

24 

452-39 

40 

1256-64 

56 

2463-00 

72 

4071-51 

25 

490-88 

41 

1320-26 

57 

2651-76 

73 

4185-40 


NOTE. 

The annexed table of the quantity and weight of 
water contained in 6 feet of pump (page 125.) may 
be proved or extended by the following rules; viz. 

Square the diameter of the pump and multiply 
the product, first by the decimal ’7854, again by 
the length of the pump in inches, and divide by 
231 ; the whole numbers in the quotient will show 
the wine gallons. Then, to find the cubic feet, di- 
vide the solid inches by 1728. Again, to find the 
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SQUARE INCHES IN A CYLINDER. 


weight, multiply the cubic feet by 1000, and divide 
the product by 16. 

EXAMPLE. 

How many pounds, wine gallons, and cubic feet, 
are contained in a cylinder, or pump, 12 inches in 
diameter, and 6 feet in length ? 

TO FIND THE WINE MEASURE. 

12x12=144 Square of diameter. 
•7854 Multiplier. 
113-0976 

6 

678-5856 

Cubic inches in 12 

a wine gallon=231)8143-0272(35-2512 

_4 

Answer, 35 gals. 1 qt. 1-0048 

TO FIND THE CUBIC FEET. 

Inches 

in a cubic foot — 1728)8143-0272 Inches as before. 

4-7124 Cubic feet. 

TO FIND THE POUNDS. 

4*7124 Cubic feet as before. 

1000 oz. weight of a cubic foot of water. 
16) 4712-4000 

294-525 lbs. weight. 
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A TABLE 

SHOWING THE WEIGHT, WINE GALLONS, AND CUBIC 
FEET OF WATER CONTAINED IN SIX FEET OF PUMP, 
FROM FOUR TO TWENTY INCHES IN DIAMETER. 


Diameter of 
Pump. 

Weight. 

Wine 

Measure. 

II 

jl 

Cubic 
Feet. 1 

1 

Diameter of 
Pump. 

Weight. 

Wine 

Measure. 

Cubic 

Feet. 

ins. 

lbs. dec. 

gal. 

qts. 

pts. 

ft. dec. 

ins. 

lbs. dec. 

gal. 

qts. 

pts. 

ft. dec. 

4 

32-75 

3 

3 

1 

*522 

124 

306*95 

36 

2 

1 

4*910 

4J 

36*95 

4 

1 

1 

*591 • 

124 

319*60 

38 

1 

0 

5*113 

! 44 

41*42 

4 

3 

n 

*662 

12j* 

332*51 

39 

2 

1 

5*319 

45 

46*15 

5 

2 

0 

•738 i 

13 

345*68 

41 

1 

1 

5*530 

! 5 

51*14 

6 

0 

1 

*818 

134 

359*10 

42 

3 

1 

5*745 

5* 

56*38 

6 

3 

0 

*902 

134 

372*78 

44 

2 

1 

5-960 

5.1 

61-87 

7 

1 

1J 

*989 

134 

386*72 

46 

0 

1 

6-187 

55 

67*63 

8 

0 

04 

1*082 

14 

400*90 

48 

0 

0 

6*414 

6 

73*63 

8 

3 

0 

1*178 

141 

415*35 

49 

2 

1 

6*645 

61 

79*90 

9 

2 

0 

1*278 

144 

430*00 

51 

1 

1 

6*880 

c i 

86*42 

10 

1 

0 

1*382 

14J 

445-00 

53 

0 

1 

7-119 


93*20 

11 

0 

0 

1*491 

15 

460*23 

55 

0 

1 

7*363 

7 

100*22 

12 

0 

0 

1*603 

151 

475*69 

56 

3 

1 

7*610 

7J 

107*51 

12 

3 

0 

1*720 

154 

491*42 

58 

3 

0 

7*862 

A 

115*00 

13 

3 

0 

1*840 

151 

507*40 

60 

2 

1 

8*117 

7} 

122*85 

14 

2 

1 

1*965 

> 16 

523*63 

62 

2 

1 

8*379 

8 

130*90 

15 

2 

1 

2*094 

16J 

540*13 

64 

2 

1 

8*641 

81 

139*22 

16 

2 

1 

2*227 

I64 

556*87 

66 

2 

1 

8*909 

8i 

147*78 

17 

2 

1 

2*354 

161 

573*88 

68 

2 

1 

9*181 

8J 

156*60 

18 

2 

1 

2*505 

17 

591*13 

70 

3 

0 

9*457 

9 

165*68 

19 

3 

0 

2*650 

174 

608*65 

72 

3 

0 

9*739 

91 

175*00 

20 

3 

1 

2*800 

174 

626*42 

75 

0 

0 

10*022 

9J 

184*60 

22 

0 

0 

2*953 

171 

644*67 

77 

0 

1 

10*310 

9} 

194*45 

23 

1 

0 

3*110 

18 

662*73 

79 

1 

0 

10*602 

10 

204*54 

24 

1 

1 

3*272 

18J 

681*26 

81 

2 

0 

10*899 

101 

j2 14*90 

25 

2 

1 

3*438 

184 

700*00 

83 

3 

0 

11*142 

104 

j225*51 

27 

0 

0 

3*607 

181 

719*10 

86 

0 

1 

11*504 

10} 

236*37 

28 

1 

0 

3*781 

19 

738*40 

88 

1 

1 

11*813 

11 

|247*50 

29 

2 

1 

3*959 

19J 

757*96 

90 

3 

0 

12*126 

ni 

■258*87 

30 

3 

1 

4*141 

194 

777*78 

93 

0 

1 

12*443 

114 

!270*51 

32 

1 

1 

4*327 

191 

797*85 

95 

2 

0 

12*764 

ui 

|280*40 

33 

2 

1 

4*518 

20 

818*18 

97 

3 

1 

13*090 

12 

« 

|294*53 

35 

1 

0 

4*712 
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A TREATISE 

ON THE QUALITY, MANUFACTURE, AND CHOICE OF 
CORDAGE, FOR MINING PURPOSES, WITH RULES AND 
TABLES FOR THE WEIGHT AND NUMBER OF THREADS 
CONTAINED IN ANY SIZE ROPE. 

It is certainly very desirable, if not absolutely ne- 
cessary, that every person who is intrusted with 
the management of a mine should possess some 
means of obtaining, with a degree of certainty, the 
quality and weight of the ropes he may have occa- 
sion to use ; otherwise the lives and property en- 
trusted to his care will be continually placed in 
jeopardy, and his employers be always subject to 
impositions respecting the charge ; because in 
many cases (from the magnitude of the material) it 
cannot be weighed, and therefore its weight can 
only be ascertained by computation ; consequently, 
if the agent is ignorant of the matter, the right of 
the adventurers will solely depend on the truth of 
the manufacturer’s calculation. 

The following tables will enable the agent to find 
the weight of any rope, and the ensuing remarks 
will help his judgment respecting the quality 
thereof ; being far the most important part of the 
subject. 

There are various methods of discovering the 
quality of hemp ; but as miners have seldom an 
opportunity of inspecting the article in this stage of 
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preparation, we shall pass on, and show how it may 
be proved after its having' been completely manu- 
factured. 

The first thing that demands our particular at- 
tention is, the size of the yam or thread of which 
the rope is composed. There is a certain gauge or 
standard for this, known among ropemakers by the 
terms, sixteens, eight eens, twenties, &c. which 
means 16, 18, or 20 yams in the strand, or third 
part of a rope 3 inches in circumference. The fol- 
lowing table shows the weight of the different sizes 
of yarn before it has gone through the operation of 
tarring. 


SIZE. 

LENGTH. 

WEIGHT. 

25 

20 

18 

16 

15 


170 

fathoms. 


lbs. oz. 

2 13 

3 8 

3 15 

4 6 

4 10 


Now the true standard size for shroud-laid rope 
is twenties *, and it is of consequence that agents 
should give their orders accordingly, and afterwards 
be assured that their ropes have really been mnib> 
with yams of this gauge. 

In order to prove this, first, girt the circumfe- 
rence of the rope, then count the yams in the 

* Of which it is shown in the above table that 170 
weighs only 3 lbs. 8 oz. or 3£ lbs. 
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•toad, and, lastly, refer to the table (page 135.) aild 
note if the number corresponds with that standing 
in the proper column, opposite the dimensions of 
the rope. 

. Manufacturers .have many inducements for spin- 
ning their yam large. First, It is less expen- 
sive, for it requires no more time to spin a large 
yarn than to spin a small one, and 16 or 17 yams 
(in their way) will answer the end of twenty. Se- 
condly, In large yarns, inferior or refuse hemp 
can be spun, which cannot be done in yarns of a 
smaller size; and this consideration, if there was 
no other, should cause the agent to be exceedingly 
particular in having his rope made of standard 
yams; and let it be remarked, that although a rope 
made of sixteens or eighteens will be nearly equal 
in weight to another made of twenties, yet by no 
means will it be equal in strength, even if made of 
the very same kind, or indeed of superior hemp. 
This is too plain a truth to need any illustration : 
for though it may be argued that what is wanting 
in number is made up in bulk, yet it will support 
an equal weight no more, in proportion, than a 
body of raw hemp the size of a cable will be as 
strong as the cable itself. 

By inspecting the table (page 135.) it will be seen 
that the strand of a 16 -inch capstan-rope made of 
twenties contains 569 yarns, but if made of six- 
teens, only 455 yarns ; making a difference in the 
whole rope of 342 yams. 

We shall now give a plain and expeditious, 
though infallible, method, of proving the quality of 
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hemp find yam, viz. from the end, or fag, of the 
rope cut several of the yarns in fathom lengths, 
•each of these (standard size) should suspend, 
or bear up separately, 70 pounds weight at the 
least. 

Regard must next be paid to the last part of the 
manufacture, called the lay , or twist, of the rope ; 
and this should undergo a strict examination, as 
much depends on the skill and attention of the ma- 
nufacturer in this part of the process ; for it is very 
possible that the best materials may be used, the 
yarn spun of the proper size, and with the greatest 
carc, ; and yet the rope be very defective, and by no 
means fit to be depended on. This may be easily 
discovered when the rope is laid in a straight line ; 
then, if either of the strands is observed to mount 
or fall*, that is, rise above or sink beneath the 


* This fault or defect is known among ropemakers by the term 
“ pinch, ” and as the remedy occasions a great deal of trouble 
and delay, it is too often suffered to pass, especially as few 
persons are able to detect it, or are aware of its injurious ten- 
dency. 

There are many casual occurrences whereby ropes are ex- 
posed to injuries in mines, out of the common course of work- 
ing. We may notice an instance or two, viz. inattention or 
ignorance in taking them from the coil when new; they 
should always be taken out the contrary way from which they 
were coiled in ; that is, if a capstan-rope is coiled into a wag- 
gon, the uppermost end should be put down and drawn from 
the under part of the carriage : also, in small cordage, the in- 
ward extremity of the rope should be taken and drawn through 
the aperture of the reel. The general disproportion of capstan 
gear in mines has a most destructive effect on the ropes ; the 
sheaves or pulleys, as well as the barrel, of the capstan being 
considerably too small ; indeed, there is still room for much im- 
provement in this part of mining machinery. 

K 
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strand, and, lastly, refer to the table (page 135.) and 
note if the number corresponds with that standing 
in the proper column, opposite the dimensions of 
the rope. 

. Manufacturers have many inducements for spin- 
ning their yam large. First, It is less expen- 
sive, for it requires no more time to spin a large 
yam than to spin a small one, and 16 or 17 yams 
(in their way) will answer the end of twenty. Se- 
condly, In large yarns, inferior or refuse hemp 
can be spun, which cannot be done in yams of a 
smaller size; and this consideration, if there was 
no other, should cause the agent to be exceedingly 
particular in having his rope made of standard 
yarns; and let it be remarked, that although a rope 
made of sixteens or eighteens will be nearly equal 
in weight to another made of twenties, yet by no 
means will it be equal in strength, even if made of 
the very same kind, or indeed of superior hemp. 
This is too plain a truth to need any illustration : 
for though it may be argued that what is wanting 
in number is made up in bulk, yet it mil support 
an equal weight no more, in proportion, than a 
body of raw hemp the size of a cable will be as 
strong as the cable itself. 

By inspecting the table (page 135.) it will be seen 
that the strand of a 16-inch capstan-rope made of 
twenties contains 569 yarns, but if made of six- 
teens, only 455 yarns ; making a difference in the 
whole rope of 342 yarns. 

We shall now give a plain and expeditious, 
though infallible, method, of proving the quality of 
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hemp and yam, viz. from the end, or fag, of the 
rope cut several of the "yarns in fathom lengths, 
•each of these (standard size) should suspend, 
or bear up separately, 70 pounds weight at the 
least. 

Regard must next be paid to the last part of the 
manufacture, called the lay, or twist, of the rope ; 
and this should undergo a strict examination, as 
much depends on the skill and attention of the ma- 
nufacturer in this part of the process ; for it is very 
possible that the best materials may be used, the 
yarn spun of the proper size, and with the greatest 
care, and yet the rope be very defective, and by no 
means fit to be depended on. This may be easily 
discovered when the rope is laid in a straight line ; 
then 1 ; if either of the strands is observed to mount 
or fall*, that is, rise above or sink beneath the 


* This fault or delect is known among ropemakcrs by the term 
<c pinch, ” and as the remedy occasions a great deal of trouble 
and delay, it is too often suffered to pass, especially as few 
persons are able to detect it, or are aware of its injurious ten- 
dency. 

There are many casual occurrences whereby ropes are ex- 
posed to injuries in mines, out of the common course of work- 
ing. We may notice an instance or two, viz. inattention or 
ignorance in taking them from the coil when new; they 
should always be taken out the contrary way from which they 
■were coiled in ; that is, if a capstan-rope is coiled into a wag- 
gon, the uppermost end should be put down and drawn from 
the under part of the carriage : also, in small cordage, the in- 
ward extremity of the rope should be taken and drawn through 
the aperture of the reel. The general disproportion of capstan 
gear in mines has a most destructive effect on the ropes ; the 
sheaves or pulleys , as well as the barrel, of the capstan being 
considerably too small ; indeed, there is still room for much im- 
provement in this part of mining machinery. 

K 
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others in any degree* the rope has been crippled , or 
inevitably spoiled ; for if the former case, of one 
strand rising, in the event of trial, that strand will 
be found to bear little or none of the weight, when 
the other two will break ; and in the latter case, of 
one strand sinking, that strand will break before 
the other two have been brought to the strain, or 
have borne any considerable part of the weight. 

These great defects in cordage are too often to 
be found, and almost as often pass unobserved ; but 
they may always be detected by a close inspection, 
and thereby many of the serious injuries and fatal 
accidents which so often take place in mining be 
happily prevented. 

We shall close these observations after remark- 
ing, that as nearly all cordage used in mining is 
much exposed to the alternate influence of sun and 
moisture, which tends greatly to accelerate its de- 
cay, it ought by all means to contain a greater 
quantity of tar than is generally used. The com- 
mon rule is 1 to 5£, or 1 to 6 ; but the proportion 
of 1 to 4.V, or 1 to 5, would be much better: but we 
recommend this increase for standing ropes only, 
such as capstan-ropes, &c. ; as from the comparative 
unfrcquency of their use, and the length of time 
they endure, are equally liable to injury from mould 
and decay, as from strain and friction. 

The common practice of tarring the surface of 
the rope after it has been manufactured is of very 
little service : the way we recommend is, by reduc- 
ing the ordinary weight suspended to the lever, 
during the process of tarring the yarn in the manu- 
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factory, when it is drawn in a.fbody from the hea- 
ted coppers through the knipper, whereby the tar 
being lodged in the internal part of the rope can- 
not fail of preserving it under all circumstances. 

The following rules, examples, and tables will be 
found plain, convenient, and correct. 

TO FIND TIIE NUMBER OF THREADS IN A 
SHROUD-LAID* ROPE. 

RULE — State the question as in direct proportion, 
square the first and third terms, multiply the 
second and third terms together, and divide the 
product by the first. 

EXAMPLE. 

How many standard yarns, or threads, are there 
in a 14-inch capstan rope ? 

in. yarns. ' in. 

As 3 : 20 :: 14 

3 14 

9 50 

14 
196 
20 

9)8920 

Answer 435 threads in the strand. 

3 

or 1305 threads in the rope. 

* The term “ shroud-laid ” is used to distinguish a rope of 
three strands or parts from another of nine strands, which is 
termed “ cable-laid.” — The latter may be said to be 3 shroud- 
laid ropes twisted together. It is seldom that any other but 
three-strand ropes arc used in mines. 
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EXAMPLE. 


How many standard yarns are there in a 9£ inch 
rope ? 

in. yarns. in. 

As 3 : 20 :: 9-5 

A 9j> 

9 475 

855 
90-25 
20 


9)1805-00 

Answer 200* threads in the strand. 
3 

600 threads in the rope. 


TO FIND THE WEIGHT OF SHROUD-LAID ROPES. 

RULE State the question and square the num- 

bers as in the last example. 

EXAMPLE. 

If 1 cwt.. of 3-inch rope measures 54 fathoms *, 
what will be the length of an cwt. of a 12-inch 
rope. 


* The length of standard yam to a lb. is 43 fath. 2 ft. 4-3 in. 
after it has been tarred, and 54 fathoms of 3-inch rope «re ex- 
actly 1 cwt. By this rule the following tables have been con- 
structed. It must be recollected that this computation is made, 
estimating the proportion of tar 1 to 5^ only. 
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in. fatb. in. 

As 3 : 54 :: 12 

3 9 12 

9 144)486(3-375 144 

432 6 

540 2-250 
432_ 12 

1080 3-000 
1008 

720 

720 

fath. ft. in. 

Answer 3 2 3 


EXAMPLE. 

If 100 fathoms of 3-inch rope weighs 1 cwt. 3 qrs. 
11 -3 lbs., what will be the weight of a 15-inch rope 
the same length. 

in. cwt. qrs. lbs. 

As 3 : 1 3 11-3 :: 15 


3 4 15 

9 7 " 75 

28 15 

207*3 225 

225 

9)46642-5 


112) 5182 (46 
448_ 

702 

672 

30 

cwt. qr. lbs. 

Answer 46 1 2 

K 3 
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TO FIND THE WEIGHT OF ROPES BEING 120 
FATHOMS IN LENGTH. 

RULE — Divide the circumference of the rope by 
2, and square the remainder. * 

* EXAMPLE. 

What is the weight of a 12-inch rope 120 fathoms 
long? 

2)12 

6 

6 

Answer 36 cwt. 


EXAMPLE. 

What is the weight of a 14^ -inch rope 120 
fathoms long ? 

2) 14-5 

7-25 

7-25 

52-5025 

4 

2*2500 

28 

200 

50 

7-0000 

cwt. qrs. lbs. 

Answer 52 2 7 

* This rule is not perfectly accurate, but may be useflul in 
affording a clue for finding the approximate weight of ropes, 
especially if the circumference is in even numbers, it may then 
be used mentally* or by the mind only. 
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TABLE I. 

SHOWING T1IE NUMBER, OF THREADS IN THE STRAND 
OF A SHROUD-LAID ROPE. 


Size of 

Size of 

Size of 

Size of 

Size of 

Size of 

Yarn. 

Yarn. 

Yarn. 

Yarn. 

Rope. 

Sixteens. 

Twenties 

Rope. 

Sixteens. 

Twenties 

Inches. 

Number. 

Number. 

Inches. 

Number. 

Number. 

2 

7 

9 

H 

160 

200 

21 

10 

14 

10 

177 

222 

o 

O 

16 

20 

101 

196 

245 

I 

^<7 

21 

27 

li 

215 

268 

4 

28 

35 


235 

293 

4* 

36 

45 : 

12 

256 

320 

5 

44 

55 

121 

278 

347 

r,l 

53 

67 

13 

300 

375 

6 

64 

80 ; 

134 

324 

405 

Gl 

75 

93 • 

14 

348 

435 

7 

87 

109 i 

144 

374 

467 

n 

100 

125 1, 

15 

400 

500 

8 

113 

142 j 

154 

427 

533 

84 

128 

160 l 

16 

455 

569 

9 

144 

180 i 

16 * 

484 

605 


The difference of the number of threads in the whole rope 
will be found by subtracting the numbers standing under “ six- 
teens ” from those under “ twenties,” and multiplying the re- 
mainder by 3. (Thus 256— 320 — 64 x 3=192.) Therefore it 
appears that a 12-inch rope made of “twenties” contains 192 
threads more than another, of the same circumference, made of 
u sixteens.” 
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TABLE II. 

SHOWING THE LENGTH OP SIIROUD* LAID ROPES TO A 
CWT. FROM 1 TO 16 INCHES IN CIRCUMFERENCE. 


Size of 
Rope. 

Fath. 

Feet. 

Inches. 

Size of 
Rope. 

Fath. 

Feet. 

Inches. 

Inches. 

1 

486 

0 

0*0 

Inches. 

9 

6 

0 

0 

H 

216 

0 

0*0 

91 

5 

2 

3-7 

2 

121 

3 

0*0 

10 

. 4 

5 

1*9 

2J- 

77 

4 

6-7 

I0h 

4 

2 

5*4 

3 

54 

0 

00 

11 

4 

0 

1*2 


39 

4 

00 

111 

3 

4 

0*9 

4 

30 

2 

3*0 

12 

3 

2 

3 

41 

24 

0 

0*0 

121 

3 

0 

7*9 

5 

19 

2 

7*7 

13 

2 

5 

3*1 


16 

0 

4*3 

131 

2 

3 

11*5 

6 

13 

3 

0*0 

14 

2 

2 

10*4 

61 

11 

3 

0-0 

14» 

2 

1 

10*4 

7 

9 

5 

6*2 

15 

2 

0 

11*5 

n 

8 

3 

10-0 

151 

2 

0 

1*4 

8 

7 

3 

6*7 

1G 

1 

5 

4*6 


6 

4 

4*3 | 

161 

1 

4 

8*5 


The exact weight of a rope of any length may be found by 
the above table and the rule of proportion. 


EXAMPLE. 


Required the weight of 25 fathoms of 14-incli rope? 


fath. ft. in. 

cwt. fath. 

As 2 2 10*4 

: i :: 25 

6 

6 

14 

150 

12 

12 


178*4 178*4)1800(10*09 


cwt. qrs. lbs. 
Answer 10 0 10 


4 

36 

28 

10*08 
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TABLE III. 

SHOWING THE WEIGHT OF SHROUD-LAID ROPES 100 
FATHOMS IN LENGTH. 


Size of Rope. 

Cwt. 

Qrs. 

Lbs. 

Inches. 

3 

i 

3 

11-3 

4 

3 

1 

4 

5 

5 

0 

15 

6 

7 

1 

16 

7 

10 

0 

7 

8 

13 

0 

19 

9 

16 

2 

15 

10 

20 

2 

4 

11 

24 

3 

11 

12 

29 

2 

14 

13 

24 

3 

3 

14 

40 

1 

12 

15 

46 

1 

2 

16 

52 

2 

22 


Note. — The weight of any length of rope may be found by 
the above table and the rule of practice. 


EXAMPLE. 

What is the weight of 47 fathoms of 1 1 inch rope ? 



cwt. 

qrs. 

lbs. 

25 

i 

24 

3 

11 



6 

0 

24 

20 

i 

4 

3 

24 

2 

tV 

0 

1 

27 

Answer 

11 

2 

19 


T^ie weight and circumference of any rope being 
given, the length may be found by the foregoing 
table and the common rule of proportion, or by 
decimals. 
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EXAMPLE. 


cwt. qrs. lbs. 

What is the length of 7 3 14 of 7-inch rope ? 


cwt. qrs. lbs. 
As 10 0 7 
j4 

40 

4 

161 


fath. 

100 


cwt. qrs. lbs. 
7 3 14 
4 


31 
4 

126 

100 

161) 12600 

78-26 


cwt. 

As 10-0625 


OTHERWISE. 

fath. 

: loo : 


fath. ft. in. 
Answer 78 1 6 


cwt. 

7-875 
100 

100625)787-500 

”78-26 

6 

1-56 

12 

672 


Or the length of any rope may be known by the 2d table and 
the rule of practice. 


EXAMPLE. 


What is the length of 16 cwt. 2 qrs. 21 lbs. of a 10^-inch 
rope ? 


h 


i 


Answer 


fath. ft. in. 

14 2 5-4 to an cwt. by the table. 
8 


35 

1 

7-2 

2 

70 

3 

2-4 

2 

1 

2-7 

0 

3 

3-6 

0 

1 

7-8 

73 

3 

4-5 



139 
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ON THE CONSTRUCTION OF MINING CAPSTAN AND 
SHEARS. 

It has been noted that there remains much room 
for improvement in the capstan machinery of our 
mines, consequently it will not be irrelevant to the 
foregoing treatise briefly to submit our ideas on 
the subject in this place. 

By the present apparatus, a capstan rope of 14 or 
16 inches in circumference is drawn over a single 
pulley, on the top of the shears, two feet in diame- 
ter, or thereabout, from whence it is brought down 
nearly to the foot, and then conducted under an- 
other pulley to the axle or barrel of the capstan ; a 
cylinder seldom exceeding 2£ feet in diameter. 

The violence done to the rope, in lifting great 
weights, as well as the augmentation of friction, in 
consequence of these sudden turns or incurvities, is 
certainly greater than has been generally under- 
stood ; but reflection and experience combine to 
teach us, that at all these bends or flexures a con- 
siderable proportion of the number of threads con- 
tained in the rope contribute nothing towards the 
support of the suspended weight ; the outermost 
pant of the cordage, from the grove of the pulley, 
necessarily bearing the whole strain. 

The excess of friction is chiefly produced by the 
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lay or twist of the rope, it having thereby an in- 
nate and unconquerable tendency to resist the 
constraint of being forced into a small curve; conse- 
quently, the less scope it has, the more power will be 
required. 

These arguments are self-evident, and no doubt 
but the inconveniences alluded to, and many more, 
are partially known and acknowledged; but the 
question is, How can they be remedied ? We respect- 
fully submit the following proposition: — First, let 
the uprights of the shears stand farther apart on 
the top than usual, and the cap or head-piece of a 
convex shape, so that it may admit 3 pulleys in a 
triangular position*, the side pulleys horizontal, 
and the middle one standing higher than the others : 
then let a sheave be introduced in a channel in the 
leg of the shears next the capstan, about one third 
down from the cap; another in the stay of the span- 
beam, projecting 3 or 4 feet from the leg ; and the 
the last pulley placed in a strong post fixed about 
14 feet from the foot of the shears, in a direct line 
and parallel with the axle of the capstan.f 

By this simple contrivance it may be reasonably 
conjectured that one rope will endure as long as 
two, and a 14 be equal to a 16-inch on the old plan; 
and as the latter, 100 fathoms long, is above 12 cwt. 
heavier than the former, of course that superfluity 

* Or a straight piece may be used for the cap, letting the 
centre pulley be large and the side ones small ; but a semicir- 
cular cap with 5 small pulleys (one on the top and two on each 
side) will be still preferable. 

f The barrel of the capstan should be made proportionally 
larger, and the arms or bars of a corresponding length. 
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will be avoided both in cost and gravity*: the 
shears will stand more erect than usual, where- 
by their height and strength will evidently be in- 
creased. 

We profess to know but little of the science of 
mechanics, nevertheless we feel confident that the 
foregoing proposition is quite practicable, and the 
subject is sufficiently important to demand consider- 
ation. We hope to see the hint improved and 
carried into effect by some of our ingenious engi- 
neers. 

* The safety, as well as convenience and economy, of this plan 
is too apparent to be overlooked. 
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PRACTICAL MINER’S GUIDE. 

PART m. 


INTRODUCTION. 

Nearly twenty years have elapsed since “ The 
Practical Miner’s Guide” was sent into the world, 
and the author is constrained to acknowledge that 
his extensive practice and experience, in almost 
every branch of mining, during that long period, 
has not enabled him to discover where any im- 
portant improvement can be made in that work. 
The additions in the present volume are comprised 
in merely extending the principles originally laid 
down, and practically applying the mathematical 
tables and rules to more difficult, complicated, and 
momentous subterranean surveys ; for it may be 
remarked, without subjecting ourselves to the 
charge of arrogancy, that the light thrown on the 
mining world by this publication has contributed 
towards expanding the minds of practical men 
generally, and qualifying them for pursuing and 
carrying out the scientific and demonstrative prin- 
ciples to the utmost extent of their difficult and 
highly important operations. 

i. 
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During the last five years the author com- 
menced a correspondence on mine surveying in the 
“ Mining Journal,” with a view of rendering a last- 
ing benefit to the mining interest, by exposing the 
imperfection of the- old methods of dialling, by 
tracing , pegging , or mechanical repetition, and 
showing the vast superiority of the trigonometrical 
system in every point of view. This attempt 
brought on a most extensive controversy, and 
many of “ the old school” arose and came forward 
to advocate the old practice ; but, as if ashamed of 
the cause they had espoused, they were, almost to 
a man, anonymous writers. 

The unprejudiced and investigating part of the 
community honoured me, or rather the system I 
defended, with their able support, and rallied 
around my standard. The defeat of our opponents 
was complete, even before we attempted to apply 
the infallible test of experimental operation. Rea- 
son and historical proof had thrown them down ; 
but when we brought forward problems, in the 
shape of actual surveys, and challenging them to 
furnish the true answers, they crept out of the field, 
and not one of them was heard of after that inter- 
esting, beneficial, and satisfactory investigation was 
introduced. Nearly all the problems that appear 
in this supplement were publicly brought forward 
by the author on this occasion, and of course un- 
derwent a rigid and extensive scrutiny ; and, so far 
from any error appearing, the truth of the calcula- 
tion and perfection of the system was demonstrated 
by exact corresponding solutions being publicly re- 
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corded from persons residing in England, Ireland, 
and Wales. 

It will be seen, in the preface to the first edition 
of this work, that I called public attention to the 
great injury done to mining by the bad practice of 
surveying or dialling then in general use ; but as 
at that time there was no work written on the sub- 
ject, there was an excuse for the disastrous errors 
that took place then, that does not now exist ; and 
the mine agent who cannot now prove all his 
dialling operations, before a single stroke has been 
struck, ought not to presume to make the attempt ; 
and certainly it behoves directors, managers, and 
shareholders in mines, to test the abilities of those 
agents or captains who profess to be competent to 
undertake the momentous work of subterraneous 
surveying, by requiring them to give mathematical 
solutions to a series of practical questions on the 
subject ; and not, as is too often the case, proving 
their incapacity by some fearful error that they 
have committed, occasioning serious injury to the 
mine, great delay, and an extra cost of hundreds of 
pounds to the proprietors. And let it be under- 
stood, that proof cannot be obtained by the old 
method of dialling ; that is, by tracing or repeating 
at the surface the drafts taken underground. This 
was fully demonstrated in the course of the late 
controversy, both argumentative and practically. 
One convincing case was brought forward, and 
confirmed, that occurred in Gwennap several years 
ago. It was required to find the point at surface 
for sinking a shaft to meet a rise that had been 
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commenced at the adit level. This was certainly 
a very plain and easy job under a good system, but 
it presented insurmountable difficulties under the 
old practice. The shaft was set to a pair of eight 
men, and the captains proceeded to dial and peg to 
ascertain the true point. The first dialler fixed 
his terminating peg on a certain spot, and the 
next dialler’s peg occupied another position ; and 
the history of the case is, that four agents were 
constantly occupied two or three weeks about this 
job, without being able to ascertain the true place 
for the shaft, which a competent man would have 
determined and proved in a few hours. At the 
close, they had a plantation of pegs occupying an 
area of several square fathoms ; and the manager 
seeing it hopeless to expect certainty from such an 
uncertain practice, and tired of waiting and wasting 
any more time, proceeded to make the best of a bad 
matter, by lining out the shaft in the place where 
the pegs appeared to stand thickest ! and the con- 
sequence was, a serious error of some feet in the 
holing. 

Now, by introducing this affair, our design is 
not to impeach men : it is the practice or usage 
that we condemn and expose, in order that it may 
be discountenanced and rejected, and thereby an 
incalculable benefit be conferred on metallic min- 
ing. 
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It is well known that our little army of mine 
agents or captains have almost to a man been se- 
lected from the “ ranks, ” and have been brought 
up as working miners from their youth ; and the 
best judges admit the propriety and even necessity 
of this regulation, in order that they should be 
competent to fix the value or fair price for work- 
ing a tut- work bargain, or tribute pitch, and possess 
a thorough knowledge of underground operations. 
This being admitted, we must conclude, that in 
general their education has been much limited ; 
and, therefore, in writing for their assistance, 
although there may be some exceptions, we would 
accommodate ourselves to the lowest capacity, so 
that the young aspiring miner may not be discou- 
raged from prosecuting his incumbent and laudable 
studies, and qualifying himself for performing the 
high and paramount duties of a mine agent with 
credit to himself, and advantage to his employers 
and his country. 

Before this work was published, it is questionable 
whether a mining traverse had ever been trigono- 
metrically solved in this county ; and, consequently, 
in order to simplify the matter, the instructions 
given for finding the ultimatum of a course of 

L 3 
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dialling was by construction or instrumental opera- 
tion; but as we believe our students are generally 
prepared to advance a step, we shall now recom- 
mend and show the more excellent way of perform- 
ing the whole by computation, or by figures. 

The trigonometrical method of working a course 
of dialling reduces the whole, however numerous 
and diversified, into two numbers ; for the four 
columns of easting, westing, northing, and south- 
ing being added up separately, and then the lesser 
deducted from the greater of the opposite cardinal 
points, reduces the whole into two numbers, forming 
the base and perpendicular of the great triangle, 
and are necessarily right angle cardinal bearings, 
such as easting and southing, or northing and west- 
ing, as the case may be ; and our next and last 
operation is to find the hypothenuse and angle 
corresponding with these two sides, which hypo- 
thenuse and angle is the final line, or course of the 
survey. 


EXAMPLE. 

A traverse has been worked, the columns added up, 
and the westing subtracted from the easting, show- 
ing the excess of easting to be 346 feet ; and the 
southing subtracted from the northing, the differ- 
ence proved the excess of northing, 41 9 feet 5 
inches. 
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OPERATION. 

Find the hypothenuse by square root. 

RULE — Add the sum of the squares of the two 
sides together, and extract the square root of 
their sum. 


346 

346 

2076 

1384 

1038 

119716 


419-4 

419-4 

16776 

37746 

4194 

16776 

175896-36 

119716 

295612-36(543-7 


25 


104) 456 
416 


12 

8-4 


1083) 4012 
3249 


10867) 76336 
76069 
267 


ft. 


1X1. 


Answer Hyp. 543 8 
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Find the angle by proportion. 


ft. 

in. ft. 


ft. 

419 

5 gives 346 

what will 6 give 

12 

12 


12 

5033 

4152 


72 


72 




8304 




29064 

in.' 

ft. in. 


5033)298944(59-39 or 4 11*39 


25165 
47294 
45297 
’ 19970 
15099^ 

48710 

45297 

441 3 

Then by inspection in the second table, page 79., 
this quotient of 4 feet 11-39 inches will be found 
standing opposite 39° 30', which is the bearing, 
or sum of the angle opposite the shortest side of 
the great triangle. 

ANSWER. 

Hypothenuse, or direct length from beginning to 
end, 543 feet 8 inches. Bearing, or direction from 
beginning to end, 39° 30' east of north. 
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REMARKS. 

In carrying out this system practically, after we 
have laid down this grand or final line at surface, 
and fixed a mark at the extreme end of the line 
which has been measured off from the starting 
point, 543 feet 8 inches on the bearing, 39° 30' 
east of north, (or 50° 30' north of east, the com- 
plement,) we are furnished with a double means of 
proving if this length and angle has been correctly 
laid down, by measuring off, due north, 419 feet 
5 inches from the start, and then placing the 
theodolite, or dial, on the end of that line, and 
measuring off due east 346 feet ; consequently, if 
the whole has been well done, the last mark will 
exactly agree in both cases. Or should the ground 
be more favourable, we may avail ourselves of the 
convenience of laying off the east line first, and the 
north line last, which will bring us to the same 
point. 

One great advantage of these proof lines will 
appear, when we take into consideration that most 
of the instruments used in mines for taking hori- 
zontal angles have no vernier scale for reading off 
the fraction of the angle; and, therefore, if the 
bearing falls between any quarter, or half of a 
degree, the surveyor must depend on the judgment 
of his eye for the division, and let it be known tha t 
an error of one quarter of a degree in 100 feet 
amounts to 5 inches and a decimal of ’23596, or 
upwards of 2 feet 7 inches in a line of 100 fathoms; 
hence the value of having this most satisfactory 
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and convenient check for the laying down of the 
last grand line must be manifest to every observer, 
and should never be neglected. 

LOGARITHMS. 

Should the practitioner wish to prove the find- 
ing of the angle and hypothenuse by logarithms, 
the following is the rule : — , 

From less side 346 and radius = 12*5390761 
Subtract longest side, 41 9 ’4 == 2*6227140 
Log. tangent of 39° 30' - - 9*9163621 

RULE FOR THE HYPOTHENUSE. 

From less side and radius (as before) 12*5390761 
Subtract sine of 39° 30' - - 9*8035105 

Logarithm of 543*8 nearly - - 2*7355656 

The rules expressed at length read thus : — 

FOR THE ANGLE. 

Add the radius to the logarithm of the less side, 
and from the sum subtract the logarithm of the 
greatest side ; the remainder, or sum, will be the 
tangent of the angle opposed to the less side. 

FOR THE HYPOTHENUSE. 

Add the logarithm of the given side to the sine 
of the angle opposite to the side required, and from 
the sum subtract the sine of the angle opposed to 
the given side; the remainder will be the loga- 
rithm of the side required. 
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SYSTEM. 

There is much propriety in the remark, that 
“ system is the handmaid of science,” and the term 
may be considered as used in contradistinction to 
disorder, irregularity, or random. The man who 
would excel in the important work of mine sur- 
veying should have a system , and a good one. It 
is true, men are apt to be bigoted in this matter, 
and think so highly of their own system as to 
despise all other ; but certainly we must admit that 
a bad or an imperfect system is better than no 
system at all. He who has no fixed rule is liable 
to error every step he takes. We would recom- 
mend the young dialler to adopt a system in keep- 
ing his register, or dialling book underground, so 
that his subterranean surveys may be perfectly 
clear and comprehensible, not only to himself, but 
to all practical men. Let us suppose we have to 
survey a level driven on the course of the lode, 
where there are several cross cuts driven off to the 
right and left. I would advise the student to 
keep the number of his drafts on the main line, or 
course of the lode, in regular numerical order ; and 
when he has to branch off on a cross cut, let him 
make the necessary mark, and call the first draft 
in that cross cut Number 1., and so on in succes- 
sion to the end of it. On his return to the mark 
where he departed from the main line, let the 
dialling on the cross cut stand in the book as a 
parenthesis , and let him resume his course on the 
lode, numbering his draft in order from where he 
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branched off. By this system, he will have no 
turning from one place to another in his book — 
all will be regular ; and if the main course, or any 
other, should be required to be copied separately, 
in the fair dialling book, it can easily be done. 
Moreover, should a diagram or geometrical plan of 
the level and all its windings, and drifts or cross 
drivings, be required, by this mode of entry every 
thing will appear in its proper place. 

Another part of the “ system” is, to let the sight 
or vane fixed at 360° always take the lead, and the 
surveyor’s eye placed at the opposite vane, except 
when taking back observations. This will be 
found under the head of remarks connected with 
the “ converting table;” and in horizontal dialling, 
let two drafts be made from every station, which 
will expedite the work, as the dialler will only 
have to wait for the settling of the needle once, 
instead of twice by the other method. 

SURVEYING WITHOUT THE MAGNETIC NEEDLE. 

This is a valuable modern discovery in mine 
surveying, and as “ necessity is the mother of in- 
vention,” the general introduction of railways and 
tramroads in mines drove the surveyor to seek 
some substitute for the needle, which the attraction 
of iron rendered useless, and he has happily suc- 
ceeded. 

This method of surveying cannot be performed 
with the common dial ; but the best circum- 
ferentors are now made with an external gradua- 
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tion and vernier scale, on the theodolite principle, 
on purpose for the performance of this work. 

Mr. W. Cox (from Arnold’s, London,) of Devon- 
port makes these instruments in a superior style to 
any other in the west of England. 

The method of surveying, on this principle, 
differs from the magnetic method chiefly in one 
particular, namely, that in every fresh draft the 
position of the bearing must be ascertained by the 
back observation, in the direction of the sights, 
and the angle made at the old station must be ob- 
tained and preserved at the new station ; and this 
is evident, because we have no magnet for our 
guide. For example: — Suppose we are surveying 
over a railway in a level, and the last observation 
was 259° ; after measuring the length, the instru- 
ment is removed aud carried forward to the place 
of the light where the angle was taken, and a mark 
and light left at the old station. Then, after the 
instrument has been adjusted in his true place, the 
next act of the surveyor is to place the centre of 
the vernier on 259°, as it stood at the old station ; 
and if the instrument does not move by rack-work, 
he must keep all firm with his hands, and turn the 
head toward the last station, until the candle is 
seen through the sights. He then removes behind 
the instrument, and moves the sights in the direc- 
tion for the next draft, where the assistant is hold- 
ing a light for the purpose (the graduation being 
fixed), and this new draft gives (say) 270^°, show- 
ing a difference between the two drafts of ll£°. 
Although this process is somewhat tedious in de- 
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scription, it is simple in practice, and the history of 
one draft is as well as a hundred; and we may 
observe, that with proper care and judgment, this 
is the most perfect method of surveying, because 
there is no risk of attraction ; and as the circle is 
much larger than the inside plate, and the divisions 
more distinct, together with the vernier scale being 
applied, the angle can be read off to one or two mi- 
nutes, a nicety which cannot be attained by the 
needle in the common way. It is hardly necessary 
to state, that, in order to obtain the bearing, there 
must be at least one draft in the traverse where 
the needle must be brought into play, and this 
draft will determine the polarity or direction of 
the whole. 

Further, let it be remarked, that a survey may 
be resolved into bearings, and worked trigonome- 
trically, when this method is used, as by the 
needle. 

Suppose a case that we are about to survey over 
a railway, but there is space enough clear of iron 
for the first draft; and taking the observation 
with the needle, we find the north point (a right- 
hand dial) stand at 176 ^° ; we then fix the outer 
circle with the vernier precisely at the same point, 
and then, throwing off the needle, perform all the 
remainder of the traverse by means of the outer 
circle. Hence it will be evident, then, if the out- 
ward circle is also graduated toward the right hand, 
that the whole course will come under the imme- 
diate operation of the “ converting table,” as if the 
work had been performed with the needle ; and if 
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the graduation should be reversed, the “left-hand” 
bearings will apply accordingly, regard being had 
to inversion in both cases. f . 

This instrument is also well adapted for taking 
the bearing of diagonal or underlaying shafts, 
having a lift of iron pumps ; a job that has often 
baffled the skill and ingenuity of diallers, and 
occasioned numerous and most serious errors. 

The operation may be performed thus: — : Sup- 
pose we are in the 60 fathom level, and from 
thence to the 100, the shaft was sunk on the course 
of the lode, on an underlay of 3 feet per fathom 
northerly. By applying the instrument at some 
point in the level near the shaft (but far enough 
away to be free from attraction by the pumps), we 
find the bearing by the needle, to a point opposite 
the shaft, to be due west, and the vernier on the 
outer rim standing at 90° ; we then remove the 
instrument to the shaft, where the light was held, 
and adjust the back observation as before directed, 
having 90° on the outer rim, and the needle 
thrown off as useless, because we are now close to 
the pumps. A light is to be carried down the 
shaft as far as it can be seen, and after the gradu- 
ated circle has been screwed fast, the rack is applied, 
and the sights turned until we cut the candle in 
the boitom of the shaft. This being done, we 
examine and read off the degree against the point 
of the vernier, which proves to be (say) 187§°. 
Now, as when the instrument stood in a due west 
position the outer circle stood at 90°, and in taking 
the bearing, it stood at 187f°, therefore, by subtract- 
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ing 90° from 187§°, we find the gain to the right hand 
of west is 97§°, and, the underlay being northerly, 
the true bearing of the shaft is 7f°east of north. 

The imperative call for accuracy in cases of this 
kind, will be seen when it is considered that the 
diagonal part of this shaft is upwards of 40 
fathoms, and the underlay 3 feet in a fathom, con- 
sequently, the whole base is more than 20 fathoms; 
and an error in the bearing has the same effect o$ 
the survey as if it had been made in taking a hori- 
zontal draft of 20 fathoms long, and on which an 
error of 4° would throw the end of the line nearly 
9 feet too far either to the right or left. 

Should a dialler be called to do a job of this 
kind in the absence of a suitable instrument, he 
may accomplish it in the following manner : — Let 
him fix a cross-staff in such a position that, 
through one pair of sights, he can see the candle in 
the shaft, and in the line of the other pair, he has 
the dial fixed in the level, out of the way of the 
attraction; consequently, the light in the shaft, 
and the dial in the level, are two objects forming a 
right angle with his cross-staff. He then requests 
his assistant to look at a light held immediately 
over the head of his cross-staff, through the sights 
of the dial, and he finds this (say) 12° north of 
west; and as the bearing of the shaft is exactly at 
right angles with this line, if the underlay is 
northerly, the bearing of the shaft will be 12° east 
of north, if southerly, 12° west of south. The best 
cross-staffs, or instruments, for the express purpose 
of taking right angles, are now made of a hollow 
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cylindrical shape, of brass, with cuts or apertures 
for taking the observation ; but a substitute may 
be used on a pinch, by drawing two lines at right 
angles on a board, about 6 inches square and an 
inch thick ; let these lines be cut half an inch deep 
with a fine saw, and then fix it on a three-feet 
stand ; if the lines are truly drawn and cut, this 
rough instrument will serve until a better one can 
be procured. 


CONSTRUCTION. 

The old method in laying down a traverse was 
by drawing a parallel line, and removing the pro- 
tractor at every draft. The evils of this practice 
are too glaring to require remark. 

Fix your protractor, and lay off as many drafts 
as will come within the convenient range of your 
parallel ruler ; number them in order as they stand 
in your dialling book ; remove the protractor, and 
lay oft the first draft from the centre direct ; then 
apply the protractor to the centre, and No. 2., and 
make the parallel movement until you touch the 
end of the last line, or No. 1., and then draw and 
point off the length of No. 2., and so on through all 
the drafts you have pointed off from the pro- 
tractor. 

The. advantages of laying down or pointing off a 
number of drafts at one fixing of the protractor, and 
then applying them in their true length and position, 
is most conspicuous; and the geometrician will 
testify of its superiority, both as it regards accuracy 
and expedition. 

M 
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CONVERTING TABLE. 

Remarks on the following table for converting the de- 
grees recorded in the dialling book of an underground 
survey into the bearings. 

All practical men are aware of the difficulty, 
hazard, and delay, that attends an attempt to 
obtain the bearing of every draft underground, in 
a long and complicated survey. The best process 
is to record the degree, or angle only, at which the 
needle settles, and after the work is finished under- 
ground ; then convert the various angles into the 
real bearing or true direction of each draft, and we 
may remark, that the bearings must be obtained if 
the work is to be mathematically proved. But as 
it is not an easy matter to turn a long course of 
dialling into the bearings, with an assurance of 
being correct, this table has been constructed for 
that express purpose ; and its utility, simplicity, and 
perfection has been acknowledged by many practical 
men. 


EXPLANATION. 

All circumferentors (dial or miner’s compass) 
are not graduated alike. In all cases, 360° stands 
at the north point, and 180° at the south ; but 
some are figured toward the right hand, from the 
north point (which we call a “right-hand dial”), 
and others toward the left-hand, so that a “ right- 
hand dial ” has 90° at the east point, and a “ left- 
hand dial ” has 90° at the west point. This diver- 
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sity of graduation has often caused much per- 
plexity and confusion among diallers. The follow- 
ing table is contrived to suit both sorts of instru- 
ments ; and is so plainly arranged and marked, as 
to require but little explanation. It must be 
specially regarded, that the table has been con- 
structed upon the consideration that the eye of the 
surveyor has been applied to the south sight or 
vane standing against 180°; this must be inva- 
riably the case. Hence the north sight must 
always take the lead, and the young practitioner 
may here be told that in dialling a level and making 
double, or fore and back drafts, at every station, 
that although his eye must be placed at the north 
sight, necessarily, for the back observation, yet 
as the dial has not been turned, the needle will 
stand to the true degree for the record, and no 
confusion or liability to error can occur. 

In converting an underground survey, or any 
other, from angles into bearings, it is obviously our 
first object to know the graduation of the instru- 
ment by which the work has been performed; and 
if it has been a “right-hand dial,” and the first 
draft was on 167°, the bearing would be 13° west of 
south, but if it was done by a “ left-hand dial” the 
bearing Avould be 13° east of south. The only 
thing where a liability to error at- all exists in ob- 
taining the bearings by inspection from this table, 
and where caution is required, is in applying the 
fractions of degrees when they occur in the drafts. 
On these occasions, observe that when the angle and 
bearing progress alike, as in all the left-hand side 
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of the column, then the fraction must be added to 
the whole number of the bearing, but otherwise, as 
in the right-hand side, the fraction must be deducted 
from the whole number. Lastly, the following 
desirable proof may be resorted to: — If the course 
has been correctly converted, the degree and bearing 
added together or subtracted from each other will 
make one of the following numbers: — 0, 90, 180, 
270, 360; and this may be done almost at a glance 
after the survey has been converted into bearings. 



TABLE 

FOB CONVERTING ANGLES INTO BEARINGS. 



jg§§g 

r . Rt.Hd.DialS.ofW 
. Lt. Hd. DialS. of I 

JBBP 

Angle. 

Bearing 

. Angle. 

Bearing 

;• Angle. 

Bearing 

t. Angle. 

Bearing. 

1 

is 1 

46 

is 44 

91 

is 1 

136 

is 44 

2 

2 

47 

43 

92 

2 

137 

43 

3 

3 

48 

42 

93 

3 

138 

42 

4 

4 

49 

41 

94 

4 

139 

41 

5 

5 

50 

40 

95 

5 

140 

40 

6 

6 

51 

39 

• 96 

6 

141 

39 

7 

7 

52 

38 

97 

7 

142 

38 

8 

8 

53 

37 

98 

8 

143 

37 

9 

9 

54 

36 

99 

9 

144 

36 

10 

10 

55 

35 

100 

10 

145 

35 

11 

11 

56 

34 

101 

11 

146 

34 

12 

12 

57 

33 

102 

12 

147 

33 

13 

13 

58 

32 

103 

13 

148 

32 

14 

14 

59 

31 

104 

14 

149 

31 

15 

15 

60 

30 

105 

15 

150 

30 

16 

16 

61 

29 

106 

16 

151 

29 

17 

17 

62 

28 

107 

17 

152 

28 

18 

18 

63 

27 

108 

18 

153 

27 

19 

19 

64 

26 

109 

19 

154 

26 

20 

20 

65 

25 

110 

20 

155 

25 

21 

21 

66 

24 

111 

21 

156 

24 

22 

22 

67 

23 

112 

22 

157 

23 

23 

23 

68 

22 

113 

23 

158 

22 

24 

24 

69 

21 

114 

24 | 

159 

21 

25 

25 

70 

20 

115 

25 

160 

20 

26 

26 

71 

19 

116 

26 

161 

19 

27 

27 

72 

18 

117 

27 

162 

18 

28 

28 

73 

- 17 

118 

28 

163 

17 

29 

29 

74 

16 

119 

29 

164 

16 

30 

30 

75 

15 

120 

30 

165 

15 

31 

31 

76 

14 

121 

31 

166 

14 

32 

32 

77 

13 

122 

32 

167 

13 

33 

33 

78 

12 

123 

33 

168 

12 

34 

34 

79 

11 

124 

34 

169 

11 

35 

35 

80 

10 

125 

35 . 

170 

10 

36 

36 

81 

9 

126 

36 

171 

, 9 

37 

37 

82 • 

8 

127 

37 

172 

8 

38 

38 

83 

7 

128 

38 

173 

7 

39 

39 

84 

6 

129 

39 

174 

6 

40 

40 

85 

5 

130 

40 

175 

5 

41 

41 

86 

4 

131 

41 

176 

4 

42 

42 

87 

3 

132 

42 

177 

3 

43 

43 

88 

2 

133 

43 

178 

2 

44 

44 

89 

1 

134 

44 

179 

l 



TABLE 

FOR CONVERTING ANGLES INTO BEARINGS, 


lit. Hd. Dial E.ofS. 

lit. Hd. 

Dial S.of E. 

lRt.IId.Dial N.ofE. 

Rt.Hd.Dial E. of N. 

Lt. Hd. Dial W. of S. 

Lt. Hd.Dial S.ofW. 

Lt. Hd.Dial N.ofW. 

Lt. Hd. DialW.of N. 

Angle. 

Bearing. 

Angle. 

Bearing. 

Angle. 

Bearing. 

Angle. 

Bearing. 

181 

is 1 

226 

is 44 

271 

is 1 

316 

is 44 

182 

2 

227 

43 

272 

2 

317 

43 

183 

3 

228 

42 

273 

3 

318 

42 

184 

4 

229 

41 

274 

4 

319 

41 

185 

5 

230 

40 

275 

5 

320 

40 

186 

6 

231 

39 

276 

6 

321 

39 

187 

7 

232 

38 

. 277 

7 

322 

38 

188 

8 

233 

37 

278 

8 

323 

37 

189 

9 

234 

36 

279 

9 

324 

36 

190 

10 

235 

35 

280 

10 

325 

35 

191 

11 

236 

34 

281 

11 

326 

34 

192 

12 

237 

33 

282 

12 

327 

33 

193 

13 

238 

32 

283 

13 

328 

32 

194 

14 

239 

31 

284 

14 

329 

31 

195 

15 

240 

30 

285 

15 

330 

30 

196 

16 

241 

29 

286 

16 

331 

29 

197 

17 

242 

28 

287 

17 

332 

28 

198 

18 

243 

27 

288 

18 

333 

27 

199 

19 

244 

26 

289 

19 

334 

26 

200 

20 

245 

25 

290 

20 

335 

25 

201 

21 

246 

24 

291 

21 

336 

24 

202 

22 

247 

23 

292 

22 

337 

23 

203 

23 

248 

22 

293 

23 

338 

22 

204 

24 

249 

21 

294 

24 

339 

21 

205 

25 

250 

20 

295 

25 

340 

20 

206 

26 

251 

19 

296 

26 

34 r 

19 

207 

27 

252 

18 

297 

27 

342 

18 

208 

28 

253 

17 

298 

28 

343 

17 

| 209 

29 

254 

16 

299 

29 

344 

16 

1 210 

30 

255 

. 15 

300 

30 

345 

15 

211 

31 

256 

14 

301 

31 

346 

14 

212 

32 

257 

13 

302 

32 

347 

13 

213 

33 

258 

12 

303 

33 

348 

12 

214 

34 

259 

11 

304 

34 

349 

11 

. 215 

35 

260 

10 

305 

35 

350 

10 

216 

36 

261 

9 

306 

36 

351 

9 

217 

37 

262 

8 

307 

37 

352 

8 

218 

38 

263 

7 

308 

38 

353 

7 

219 

39 

264 

6 

309 

39 

354 

6 

220 

40 

265 

5 

310 

40 

355 

5 

221 

41 

266 

4 

311 

41 

356 

4 

222 

42 

267 

3 

312 

42 

357 

3 

223 

43 

i 268 

2 

313 

43 

358 

2 

224 

44 

269 

1 

314 

44 

359 

1 

225 

45 

270 { 

R.H.D.E. 

L.H.D.W. 

j-315 

45 

360 North. 
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APPLICATION OF THE CONVERTING TABLE. 

Suppose the needle stood at 246^-°, what is the 
bearing ? 

A f By a right-hand dial 234° South of E. 

Answer | ^ & i e ? t -hand dial 2 3*° South of W. 

It may be remarked, that the table is equally 
applicable for changing bearings into angles if 
required. For example : — An observation was 
made with a right-hand dial, and the bearing found 
to be 27° 17' E. of N., at what degree did the 
needle point ? 

Ans. 332° 43', and if proof is required it will 
be seen that the sum of these degrees and minutes 
is 360°. 

EXAMPLE. 

Convert the following angles taken with a. left- 
hand dial into bearings : — 

210*° 176*° 305£° 28*° 107*° . 97|° 


OPERATION. PROOF. 


210*° 

is 30*° 

W. of S. 

210*' 

'-30*°= 

= 180° 

176* 

3* 

E. of S. 

176* 

+ 3* = 

= 180 

305* 

85| 

N. of W. 

305| 

-85* = 

=270 

28* 

28* 

E. of N. 

28* 

-28* = 

= 0 

107* 

17* 

S. of E. 

107* 

-17* = 

= 90 

m 

7| 

S. of E. 

97| 

“ 7| = 

= 90 

348 

12 

W. of N, 

348 

-f 12 = 

=360 


M 4 
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EXAMPLE. 

Convert the following angles taken with a right- 
hand dial into bearings: — 

9° 45' 239° 25' 331° 12' 160° 58' 45° 6' 


OPERATION. 

9° 45' is 9°45'W.ofN. 
239 25 30 35 S. of E. 

331 12 28 48 E. of N. 

160 58 19 2 MV. of S. 

45 6 44 54 W. of N. 


PROOF. 

9° 45'- 9° 45'= 0° 
239, 25 +30 35 =270 
331 12 +28 48 =360 
160 58 +19 2=180 

44 54 +45 6= 90 


N.B. — In practice it would not be necessary or 
convenient to state proofs — it is introduced here 
for the learner’s sake that he may be enabled to 
insure certainty in this essential matter. 

In pressing on our young mining friends the 
advantage of adopting a perfect system, we advise 
that, in preparing a course of dialling for trigono- 
metrical solution, by changing the angles into 
bearings, care should be taken that all the drafts 
should be made either to exceed 45°, or that they 
should all stand below, or at least not exceed that 
half quadrant. Our reason for being urgent on 
this matter is, that there may be a uniformity in 
placing the sides in the traverse table after the 
draft has been computed. And let it be par- 
ticularly noticed that, if the bearings are not suf- 
fered to exceed 45°, that the last expression of the 
bearing will signify the longest of the two sides. 
That is, suppose a draft taken underground was 
287^°, measuring 45 feet 8 inches ; now looking at 
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the “converting table” we see that if this draft 
was taken with a “ left-hand dial, ” that the bearing 
is 17^° north of west (or *N. of W.) and the two 
sides will be found by computation to be 13 feet 
7 inches, and 43 feet 7 inches. Query, into what 
columns respectively must these numbers be placed ? 
As the bearing was north of west, and our system 
states that “the last expression of the bearing 
will signify the longest of the two sides,” con- 
sequently the longest side (43 feet 7 inches) must 
be placed in the “west” column, and 13 feet 
7 inches in the north column. 

If this order is followed up, it "will render the 
working of traverses (which is the most important 
operation in mine surveying) a plain, pleasing, and 
satisfactory exercise. In this edition we would 
needs bring forward every thing likely to promote 
the advancement of the young mining officer in 
this paramount branch of his profession, and there- 
fore give him to understand that, in traversing, 
there must be a regular course from beginning to 
end. 

We shall make ourselves understood in this 
matter, by taking a case where a person makes a 
survey for. the purpose of ascertaining the length 
and bearing of a level driven on an east and west 
lode ; and, for some convenient purpose, he begins 
his dialling at some point about the middle of the 
level, and dials from thence to the eastern end; 
he then returns to the station or start at the mid- 
die of the level, and dials on to the western end, 
and thus completes the survey. 

Now if he was to proceed to work the traverse 
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from his dialling book in this state, his results 
would appear as if his level was almost without 
length or bearing, as his eastings would be balanced 
by his westings, &c. 

In order to go systematically to work in this 
case, his first operation must be to reverse the 
order of one or the other of the diallings ; that is, 
if he pleases to let the first remain, which is the 
eastern dialling, and would accommodate the west- 
ern part to suit the other, he must alter or reverse 
all the drafts, by converting (say) 16 ° south of 
west into 16 ° north of east, and so of all the rest. 

In winding up this course of instruction, we will 
take a short survey, and go through with it at 
length, and the student may accompany us if he 
pleases; for we are still of the same opinion as 
when we wrote the first volume, that practical 
teaching is the best. 


EXAMPLE. 

It is required to sink a vertical shaft on the end 
of a level, and the diallings from the bottom of an 
old downright shaft are as follows : — 

Surveyed with a “ right-hand ” dial. 

fatli. ft. in. 

No. 1. 3564° Length 18 3 0 

2. 84j 12 1 6 

3. 98 15 4 0 

fath. fit. 

4. A Winze 322° Underlay 25^°, Inclined length 112 

5. 1 07 J° Length. 25 5 6 End. 

This is the underground work, and our first 
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operation is to find out the underlay of the winze, in 
order that it may stand as a common draft in the 
survey. 


OPERATION. 

The underlay, or angle made by the dip of the 
winze and a vertical line, being 25^ degrees, we 
find it standing in the first table against 2 feet 
7 inches, showing that every fathom of the winze 
gives a base of 2 feet 7 inches, and the length of 
the winze being 11 fathom 2 feet, we multiply 

ft. in. 

*) 2 7 

11-2 
4 4.5 

10 _ 

4 5 3 ' 

fath. ft. in. 

Here we find the base of the winze to be 4 5 3 

The next thing is to refer to the converting 
table to reduce the drafts into bearings ; taking 
special notice that the work was done with a right- 
hand dial. 

We therefore find that No. 1. 356^° is 3f° E. of N. 

2. 84£ - 5£ N. of E. 

3. 98 - 8 S. ofW. 
Winze 4. 322 - 28 E. of N. 

5. 107§ - 17f S. of E. 

Our work is now prepared for entry in the 
traverse table as data for trigonometrical computa- 
tion. 
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No. 

Angles and Lines. 

Trigonometrical Results. 

Draft. 

Bearings. 

Lengths. 

East. 

West. 

North. 

South. 



fath. ft. in. 





1 

3f E. of N. 

18 3 0 





2 

51 N. of E. 

12 1 6 





3 

8 S. ofW. 

15 4 0 





4 

28 E.ofN. 

4 5 3 





5 

171 S- of E. 

25 5 6 



• 

1 ' 


The above is the table with, the bearings and 
lengths of the drafts entered in order for receiving 
the trigonometrical results in their .proper and 
respective columns, and that every thing may be clear 
to the learner we shall let this table remain as it is, 
and make a similar one, in which the computations 
are entered, and proceed to take out the tabular 
numbers from the first mathematical table, and 
multiply them by their respective lengths. 


FIRST DRAFT. 


ft. in. 

L 3§° Tabular 0 4-7 
6 

2 2*2 
3 

6 6*6 
2-3 

6 8*9 Easting. 


ft. in. 

Tabular 5 11*85 
6 

35 11*10 
3 

107 9*30 
2 11*92 

110 9-2 Northing. 


Now the sides of the triangle formed by the first 
draft are ready to be transferred to the east and 
north columns of the traverse table. 
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SECOND. DRAFT, 
ft in. ft. in. 

L 5 Tabular 0 6’9 Tabular 5 1167 

12 | 12 | 


6 10-8 

71 

7 92 

1-7 

1 

11-42 

7 0*5 Northing. 

73 

7*3 Easting. 


When the bearing does not diverge much from 
the cardinal point, there is but little difference 
between the length of the hypothenuse aild the 
longest of the legs, as in the right-hand sides of the 
above two drafts. 


THIRD DRAFT. 


ft. in. 

ft. in. 

Z 8° Tabular 0 10-02 

Tabular 5 11-3 

8 

8 

6 8*16 

47 6-4 

2 

2 

13 4-32 

95 0-8 

3-31 

1 11-8 

13 1-0 Southing. 93 1-0 Westing. 

The length of the draft being 15 fathom 4 feet, 
we have multiplied by 16, and deducted £ as the 

shortest method. 


FOURTH DRAFT, 

OR BASE OE WINZE. 

ft. in. in. 

ft. in. in. 

Z 28° Tabular 2 9*8 or 31*8 

Tabular 5 3-6 or 63*6 

5 

5 

iWo 

318-0 

4-2 

7-9 

12')164-8 

12)310-1 

13*8-8 Easting. 25- 10-1 Northing. 
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In the above, it will be seen that we have thrown 
the tabular length into inches and parts, and the 
practitioner will find this, in general, the easiest 
way of calculating. 


FIFTH DRAFT. 


ft. in. in 

ft. in. in. 

L 171° Tabular 1 10-0 or 22-0 Tabular 5 8-6 or 68.6 

26 

26 

132 

411-6 

44 

1372 

572-0 

1783-6 

1-8 

5-7 

12)570-2 

12)1777-9 


47*6*2 Southing. 148*1*9 Easting. 


Now the computations are ready for entry in tne 
following table. 


No. 

Angles and Lines. 

Trigonometrical Results. 

i 

Draft. 

Bearings. 

Lengths. 

1 East. 

West. 

North. 

South. 



huh. ft. in 

ft. in. 

ft. in. 

ft. in. 

ft. in. 

1 

3f E. of N. 

18 3 0 

6 8-9 

- 

110 92 


2 

5j N. of E. 

12 1 6 

73 7-3 

- 

7 0*5 


3 

8 S. of W. 

15 4 0 

- - 

93 1-0 


13 1*0 

4 

28 E. of N. 

4 5 3 

13 8*8 

- 

25 10*1 


5 1 

17 j S. of E. 

25 5 6 

! 148 1-9 

- - 

- - 

47 6*2 




242 2*9 

93 1*0 

143 7*8 

60 7*2 




i 93 1*0 


60 7*2 





fl49 1*9 

Easting. 

83 0*6 

Northing. 


Now we might proceed to lay down the position 
or place of our new vertical shaft at the surface 
without any further operation. For by measuring 
off from the centre of the old shaft at surface 149 
feet 2 inches, due east, and from the end of that 
line measuring 83 feet due north, would bring us 
exactly over the end of the fifth or last draft, where 
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the shaft is to come down, but we would work out 
the direct length and bearing also, as before de- 
scribed, and apply it. 


PROBLEM. 

At the celebrated South Caradon Copper Mine 
a new vertical shaft was commenced in the early 
part of 1842, which is intended to intersect the main 
lode at the depth of 100 fathoms below the adit 
level, which is about 40 fathoms from surface in the 
vicinity of the new shaft. From a point in this 
level, a drift or cross-cut has been begun, and 
designed to be driven in a direct line to the centre 
of the new shaft, and from thence to rise against it, 
if necessary ; and the aim and object of the survey 
is to ascertain the exact length and bearing of the 
said cross-cut, as every proper means have been 
adopted to certify that it has been commenced at 
the nearest point to the shaft. 

The following is the whole course of dialling in 
its most simplified form, with the irregular surface 
lines reduced to horizontal measure, the angle of 
every draft converted into bearing, and the whole 
given in complete order for working the traverse 
without any preliminary preparation. The draft 
standing on the top of 934 feet is from the centre 
of the new shaft at surface to a line hung in the 
old engine shaft, which is also vertical to the adit, 
and the next draft is taken from that line in the 
adit and continued to the end of the 34th draft, 
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through the same level, where the cross-cut 
commences. 

It is also required to furnish the bearing of the 
lode from the 3d to the 34th draft inclusive. 


REMARKS. 

As this course of dialling has been rendered so 
plain, .there appears to be no occasion to introduce a 
double entry of it, as the field and underground 
work is sufliciently manifest in the first three 
columns of the following table, in combination with 
the trigonometrical operation. It may be satisfac- 
tory to the student to be informed that this work 
has been accomplished and proved to be perfectly 
correct. The cross-cut was driven all the way (50 
fathoms) through a hard granite country, at nearly 
1000Z. cost, and occupied full two years of uninter- 
rupted labour. 
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COMPUTATION. 


No. 

Angles and Lines. 

Trigonometrical Results. 

Drafts. 

Bearings. 

Lengths. 

East. 

West. 

North.. 

South. 


From new Shaft to 












Engine Shaft 

ft. 

in. 

ft. 

in. 

ft 

in. 

ft 

in. 

ft. 

in. 


14° 18' S. of W. 

934 

0 

- 

_ 

905 

0-7 


. 

230 

8*3 

1 

13] S. of E. 

30 

0 

29 

0-7 

- 

- 


- 

7 

1-6 

2 

4] E. of S. 

On coarse of lode. 

30 

6 

2 

6-3 

• 

- 


- 

30 

4-8 

3 

5}S. ofE. 

28 

6 

28 

4-5 




. 

2 

8*8 

4 

4 N. of E. 

42 

6 

42 

4-7 



2 

11*6 



5 

16 S. of E. 

30 

8 

29 

5-8 





8 

5*4 

6 

24 do. 

32 

0 

31 

11-7 





1 

4*7 

7 

18] do. 

29 

2 

27 

8-9 





9 

1*6 

8 

4J do. 

18 

0 

17 

11*5 





1 

40 

9 

3] N. of E. 

36 

0 

35 

10*2 



2 

2*4 



10 

13 S. of E. 

17 

0 

16 

*6*8 





3 

9*9 

11 

19J do. 

26 

6 

24 

11-2 





8 

11*4 

12 

14 do. 

22 

7 

21 

11*0 





5 

5*6 

13 

15 do. 

36 

3 

35 

0-1 


-• 



9 

4-6 

14 

1 do. 

46 

6 

46 

59 





0 

9*8 

15 

17 N. of E. 

41 

3 

39 

5*4 



12 

0-7 



16 

4 do. 

11 

2 

11 

1-7 



0 

9*3 



17 

2l\ do. 

12 

8 

11 

9-4 



4 

7.7 



18 

1 do. 

27 

0 

27 

0*0 



0 

5*7 



19 

2 do. 

38 

8 

38 

7.7 



1 

4*2 



20 

1 S. ofE. 

18 

0 

18 

00 



- 

- 

0 

3*8 

21 

20 do. 

12 

6 

11 

8-9 



- 

- 

4 

3*4 

22 

7 do. 

11 

6 

11 

5*0 



- 

. 

1 

4*8 

23 

1 do. 

25 

8 

25 

8*0 



! - 

- 

0 

5:3 

24 

4 N. ofE. 

31 

6 

31 

5*1 



2 

2*3 



25 

13 S. ofE. 

34 

6 

33 

7*4 



- 

- 

7 

9*1 

26 

1 N.ofE. 

1 18 

8 

18 

8-0 



0 

3-9 



27 

5 do. 

28 

0 

27 

10*7 



2 

5*3 



28 

8 S. ofE. 

65 

0 

64 

4-4 



- 

- 

9 

0*6 

29 

2 do. 

36 

6 

36 

0*4 



- 

- 

1 

8*3 

30 

5 do. 

18 

0 

17 

11*2 



- 

- 

1 

6*8 

31 

6} 1ST. of E. 

24 

8 

24 

6-0 



2 

9*5 



32 

1 do. 

12 

3 

12 

3*0 



0 

26 



33 

18 do. 

29 

6 

28 

0-7 



9 

1-4 



34 J 

12 do. 

20 

1 

19 

7*8 



4 

21 







899 

6*1 

905 

0*7 

45 

87 | 

345“ 

9*6 







899 

6*1 



45 

8*7 





Westing 

5 

4*6 

Southing 300 

1*9 


N 
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Then by the foregoing method of proceeding, the 
required answers will be found as follows : — 

Length of cross-cut from adit to centre of shaft, 
800 feet 2 inches. 

Bearing of cross-cut 1° 2' west of north. 

Bearing of lode from 3d to 34th draft, inclu- 
sive, 2^° south of east. 

PROBLEM. 

A lode was opened on the back by costeening in 
several places, and its course, by compass, found to 
be 10£° south of east ; but this was on the ascent 
of a steep hill whose angle of elevation was 16£°, 
and the lode underlaying northerly three feet in a 
perpendicular fathom. 

Query. What is the true bearing or course of 
the lode ? and what would be the amount of error 
in carrying on the line 600 fathoms (horizontal 
measure) supposing the run of the back of the lode 
on the ascent had been taken, by mistake, instead 
of the true horizontal course ? 

OPERATION. 

We find in the first table that 16£° of elevation 
gives 1 ft. 8*45 in. perpendicular, and 5 ft. 9*04 in. 
base for the corresponding sides of the triangle. 

ft. ft. ft. in. 

Hence If 6 perp. gives 3 underlay, what will 1 8-45 give ? 

12 12 12 

72 36 20-45 

36 

72)736-20(10-2 
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Showing that the underlay of the lode carries the 
line 10$ inches further north than the line taken at 
the surface (or bearing) on every horizontal line of 
5 ft. 9 '04 in. Therefore we have the two sides of a 
right-angled triangle 5 ft. 9*04 in. and 10*2 in., and 
the angle opposite the shortest side will be the 
amount of the angle of error. 

ft. in. in. feet. 

As 5 9:04 : 10'2 : : 6 
12 12 

69*04 72 

10-2in. 

69'04)734'4(10'63 

By inspection of the 2d table we find the nearest 
next less angle standing opposite this number 
(10*63 in.) is 8° 15', giving 10-44 in. ; and as the 
difference between this and the next greater (8$) 
is *32, and the difference between 10*63 in. and 
10-44 in. is -19, we say, 

As -32 is to *19, so is 15'= 9'. 

And 9' added to 8° 15' gives 8° 24' for the angle of 
error ; and by deducting this angle of error (if it 
may be so called) from the course of the lode on 
the inclined surface (10$ south of east), we have 
2° 6' south of east for the true bearing of the lode; 
and as the error is 10-64 in. in a horizontal fathom, 
this number multiplied by 600, gives 6384'OOinches, 
or 88$ fathoms, too far south, on a line of 600 
fathoms. 
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REMARKS. 

We beg to call the particular attention of our 
young mine agents to this case. The vast sums 
of money expended every year in this county, 
in costeening or right-angle open cuttings at the 
surface in searching for lodes, is well known to 
practical men ; and probably there is no branch 
of mining in which there is a greater waste of 
time and money. Workmen are often put to cos- 
teen at random, when a scientific survey might 
have put them in a position for opening the lode 
in a few hours which has occupied them for weeks 
or months, and at the last all their labours fraught 
with doubt and uncertainty ; but these are not the 
worst consequences arising from ignorance or in- 
attention to this subject. I know a rich mine in 
this county, where the angle of ascent was made in 
error, and carried on to find the lode in the ad- 
joining set, and the effect was, that they pitched 
to cut the lode in the new set nearly 200 fathoms 
out of the line ; and they have been driving now 
nearly five years through a hard country at a cost 
of some thousands of pounds, and have not yet 
cut the lode ! Yolumes might be written on the 
errors that have taken place from this source ; and 
probably there is not a man of experience to be 
found but what can confirm the report with his 
testimony. 

PROBLEM. 

In a 20 fathom level driving on an east and 
west lode, underlaying north, a winze has been 
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commenced bearing due north, and it is determined 
to pitch a rise against it in the 40 fathom level 
(the 30 fathom level not having been driven far 
enough east to rise from). The following is a 
statement of the dialling from the middle of the 
above winze, in the twenty, through the level west 
towards another winze sunk to the 30 fathom level. 

No. ft. in. No. ft. in. 

1 282£° 59 10 I 3 264£° 33 4 

2 286° 61 8 I 4 26oJ° 77 3 

« 

This brings us to the brace of the winze com- 
municating with the 30 fathom level, which we 
may call No 5., its diagonal length 65 feet, under- 
lay, 22^ degrees ; bearing, 9£° east of north. From 
the foot of this winze in the 30, the dialling is con- 
tinued westerly to another winze communicating 
with the 40 fathom level ; viz. 


No. 


ft. 

in. 

6 

272£° 

60 

9 

7 

256° 

52 

0 

8 

2871 ° 

45 

8 


We now arrive at the brace of the winze to the 40 
which we call No. 9., — length, 70 ft. 6 in. ; under- 
lay, 31^° ; bearing, 4° west of north. From the bot- 
tom of this winze in the 40, the course turns easterly, 
and is continued in that direction ; viz. 


No. 


ft. 

in. 

' No. 


ft. 

in. 

10 

83 Q 

85 

4 

13 

90° 

77 

6 

11 

77° 

InS 

QO 

5 

14 


23 

8 

12 

104i° 

76 

0 

15 

99° 

107 

2 


n 3 
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At the end of this 15th draft we place an assumed 
mark in the back of the 40 fathom level. 

Question. It is requested to know how far we 
must measure east or west from this mark in order 
to arrive at the exact point for rising against the 
winze sinking from the 20 fathom level? also what 
will be the average underlay at that place, and 
what will be the length of the winze from the 20 
to the 40 fathom level ? 


COMPUTATION. 

(SURVEYED WITH A LEFT-HAND DIAL.) 


No. 

Angles and Lines. 

Trigonometrical Results. 

Draft. 

Degree. 

Bearing. 

Length. 

East. 

West. 

North. 

South. 





ft. 

in. 

ft. 

in. 

ft. 

in. 

ci 

in. 

ft. 

in. 

I 

282} 

12*° N. of W. 

59 

10 

- 

- 

58 

6 

12 

8 

- 

- 


286 

16 

N. of W. 

61 

8 

- . 

- 

59 

3 

17 

0 

- 



264} 

5} 

S. of W. 

E 

4 

- 

- 

33 

2 

- 

- 

3 

2 


260} 

9$ 

S. of W. 

77 

3 

- 

- 

76 

2 

- 

- 

13 

1 

5 

Winze 

9} 

E. of N. 

24 

10 

4 

m 

- 

. 

24 

6 

_ 

. 

6 

272$ 

2} 

N. of W. 

60 

9 

- 

- 


8 

2 

8 

- 

- 

7 

256 

14 

S. of W. 

Evl 

0 

- 

~ 

50 

6 

- 

. 

12 

7 

8 

287$ 

m 

N. of W. 

45 

8 

- 

~ 

43 

7 

13 

7 

- 

. 

9 

Winze 

4 

W. of N. 

36 

10 

- 

- 

2 

7 

36 

9 

„ 

- 

10 

83 

7 

N. of E. 

85 

4 

84 

8 

. 


10 

4 

- 

- 

11 

77 

13 

N. of E. 

28 

5 

27 

8 



6 

5 

. 

. 

12 

1044 

14} 

S. of E. 

76 

0 

73 

8 

- 


- 


18 

9 

13 

90 


East 

77 

6 

77 

6 

_ 


- 

_ 

. 

- 

14 

92} 

2} 

S. of E. 

23 

8 

23 

8 

- 


. 

. 

1 

0 

15 

99 

9 

S. of E. 

107 

2 

105 

10 

- 


- 

- 

16 

9 







397 

0 

384 

5 

123 11 

65 

4 







384 

5 



65 

4 







Easting 

12 

7 

Northing 

58 

7 




Now we discover, by the foregoing calculation, 
that our assumed mark in the 40 fathom level is 
12 feet 7 inches too far east for the central point of 
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the rise against the winze sinking from the twenty, 
and which was the paramount object required. 

Note. — As the last draft (reversed) is 9° N. of W., in order 
to be quite accurate, it will require us to measure 12 feet 9 
inches back through the level to make good 12 feet 7 inches 
westing, and this will give 1 foot 10 inches more of base or 
northing, which, added to 58 feet 7 inches, the underlay shown, 
by the column of northing will give the answer to the question, 
60 feet 5 inches for the whole underlay. 

The first operation in working this problem is to 
find the base and perpendicular of the two winzes, 
numbers 5. and 9., and their respective bases form 
the operative lines in the above traverse. 

ft. in. ft. in. 

Winze No. 5. gave 24 10 base, and 60 1 perpendicular. 

Winze No. 9. gave 36 10 base, and 60 1 perpendicular. 

Now the vertical depth being 120 2, and the base or 
northing 60 feet 5 inches, we have thus the two sides of a 
right-angled triangle to find the hypotlienuse and dip or angle 
of declination, which on trial will be found— 

Hypothenuse, or length of winze, 134 feet. 

Angle, or underlay of winze, 26J degrees. 


PROBLEM. 

A tunnel has been commenced at the foot of a 
hill, and is intended to be driven through it. 

The bearing from the above point, or the course 
of the tunnel, is to be due east, and it is required 
to know the exact corresponding point on the other 
side of the hill, in order to set another company of 
men to drive a dead level to meet the drivings that 
are progressing from the west side. 

The length of the tunnel is also required. 
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The following is the survey from the first 
point: — 


No. 1 
2 

3 

4 

5 

6 
7 


Elevation 14° Length 

- 12 * - 

— 11 — 

- 18* - 

— 10 — 

n - 

0 — 


Horizontal 

8 Depression 

9 — 


51 - 
16 — 


ft. 

26 

26 

17 

90 

60 

119 

29 

28 

230 


Judging that we have now arrived somewhere 
near the level or horizontal plane of the start, or 
that our “ depressions ” have made good our “ ele- 
vations,” we place an assumed mark at the end of 
the last or 9th draft, and retire to work out our 
lines and angles by trigonometry. 


OPERATION. 


fath. ft. 

No. 1 Elevation 14° Length 4 2 

PER P. 
ft. in. 

Tabulars 1 5*4 

BASE, 
ft. in. 

5 9*9 





5 9-6 

23 3-6 


5-8 

1 11-3 


6 3-4 

25 2 ,f 


Thus we find the 1st draft gives a rise or eleva 
tion of 6 feet 3‘4 inches, and base or horizontal 
length 25 feet 2*9 inches ; and proceeding in the 
same manner with all the drafts, and finding the 
difference between the elevations and depressions, 
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we shall obtain true data for correcting our as- 
sumed mark, and replacing it in its proper position. 

Elevation. Horizontal. 




ft. 

in. 

ft. 

in. 

No. 1 

gives 

6 

3-4 

and 25 

2*9 

2 

5 

6-2 

25 

4-9 

3 


3 

2-9 

16 

8*3 

4 


28 

6-0 

85 

4-0 

5 

- 

10 

5-0 

59 

0-1 

6 


14 

8-5 

118 

1-0 



68 

8*0 



7 




29 

o-o 



Depression. 



8 

gives 

2 

8-2 

27 

10*5 

9 


63 

3-8 

220 

3-0 



66 

o-o 

606 

10-7 


Now as the depressions are 2 feet 8 inches less 
than the elevations, it demonstrates that our as- 
sumed mark is 2 feet 8 inches too high, and as the 
declination of the ground from the last draft east- 
ward continues on the same angle of depression of 
16 degrees, we have perpendicular 2 feet 8 inches 
and angle 16° to find the corresponding hypothe- 
nuse and base ; and by inspection of the 2d table 
we see that the “tabulars” opposite 16° are 1 foot 
8-6 inches, and 6 feet 2’9 inches hypothenuse. 

Therefore, if 1 foot 8*6 inches gives 6 feet 2*9 
inches, what will 2 feet 8 inches give ? 

Which will be found to give 9 feet 8 inches of 
hypothenuse. 

And by the 1st table it will be found that 9 feet 
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8 inches of hypothenuse on an angle of 16° will 
give for the longest side, or base, 9 feet 4 inches. 

ADJUSTMENT. 

By removing the assumed mark 9 feet 8 inches, 
due east on the slope, we fix on the exact spot for 
commencing the eastern end of the tunnel, and we 
need hardly observe, that the two extreme marks 
mean the bottom or floor of the tunnel. 

Then by adding the base, 9 feet 4 inches, made 
by the corrections to the sum of the horizontals, 
606 feet 10*7 inches, we have just 616 feet 3 inches 
for the length of the tunnel. 

Note. — S hould it be required to put down vertical shafts on 
the tunnel, the foregoing computations reveal what their depths 
would be respectively at all parts of the tunnel, and the deepest 
shaft would be 1 1 fathoms 2 feet 8 inches at the end of the 6th 
draft, and 55 fathoms from the western mouth of the tunnel. 


PROBLEM. 

It is intended to sink a shaft on the end of a 
level driven from Pendarves’ shaft, and the follow- 
ing is the survey from the centre of Pendarves’ 
shaft to the end of the level ; viz. 


No. 



ft. 

in. 

No. 



ft. 

in. 

1 

3° 

W. of N. 

45 

0 

6 

ey 

S. of E. 

27 

0 

2 

74 

N. of E. 

24 

6 

7 

15 

S. of E. 

16 

5 

3 

si 

N. of E. 

18 

0 

8 

5 

N.ofE. 

21 

0 

4 


East 

49 

1 

9 

12* 

N. of E. 

14 

7 

5 

12 

S. of E. 

30 

0 

10 

9 

W. of N. 

28 

0 


As profound accuracy is required in this case 
(it being intended to facilitate the work by rising 
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against the new shaft from the end of the level), a 
reverse or proof course of dialling has been made 
from the end back to the centre of Pendarves’ 
shaft; viz. 


No. 


ft. in. No. 


ft. in. 


1 84° E. of S. 26 10 

2 11 S.ofW. 15 0 

3 4§ S. ofW. 19 6 

4 13| N. of W. 20 0 

5 9| N. ofW. 52 3 


6 If S.ofW.' 44 0 

7 7 S.ofW. 26 0 

8 9| S.ofW. 22 8 

9 2£ E.ofS. 43 10 


It is now required to know if there is an exact 
agreement between these two surveys, or fore and 
back diallings (or what is the difference between 
them), and if so, what is the length and bearing 
from the centre of Pendarves’ shaft, at the surface, 
to the point exactly over the end of the level where 
the centre of the new shaft must be fixed ? 


OPERATION. ' 

FROM PENDARVES’ SHAFT TO EASTERN END. 


No. 

Angles and Lines. 

Trigonometrical Results. 

Drafts. 

Bearings. 

Lengths. 

| East. 

West. 

North. 

South. 




ft 

in. 

ft. 

in. 

ft. in. 

ft. in. 

ft 

in. 

1 

3° 

W. of N. 

45 

0 

- 

- 

2 4*2 

44 

11*2 

- 

_ 

2 

7J 

N. of E. 

24 

6 

24 

3*7 

- 

3 

1*1 

- 

- 

3 

8 i 

N. of E. 

18 

0 

17 

9*6 

- 

2 

7*9 

- 

. 

4 


East 

49 

1 

49 

ro 

- 

- 

- 

- 

- 

5 

12 

S. of E. 

30 

0 

29 

4*1 

. 

- 

- 

6 

2*8 

6 

6J 

S. ofE. 

27 

0 

26 

9*8 

- 

- 

- 

3 

21 

7 

15 

S. of E. 

16 

5 

15 

10*3 

- 

- 

- 

4 

30 

8 

5 

N. of E. 

21 

0 

20 

11*0 

- 

1 

10*0 

- 

- 

9 

121 

N. of E. 

14 

7 

14 

3*0 

- 

3 

1-1 

- 

- 

10 

9 

W. of N. 

28 

0 

- 

- 

4 4*6 

27 

7*9 

- 

- 






198 

4-5 

6 8*8 

83 

3*2 

13 

7*9 






6 

8*8 


13 

7*9 






Easting 

191 

7*7 

Northing 

69 

7*3 
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FROM EASTERN END TO PENDARVES* SHAFT. 


No. 

Angles and Lines. 

Trigonometrical Results. 

Drafts. 

Bearings. 



West. 

North. 

South. 




ft 

in. 

ft. 

in. 

ft. 

in. 

ft. 

in. 

ft. 

in. 

1 

8i c 

S. of E. 

26 

10 

3 

11*6 


. 

. 

_ 

26 

6-5 

2 

11 

S. of W. 

15 

0 


_ 

14 

8-7 

• 

. 

2 

10*3 

3 


S. of W. 

19 

6 

_ 


19 

5*2 

. 

. 

1 

7‘4 

4 

13J 

N. of W. 

20 

0 

_ 


19 

5*6 

4 

7-0 

_ 

. 

5 

91 

N. of W. 

52 

3 


. 

51 

6*5 

8 

7-5 

- 

- 

6 


S. of W. 

44 

0 


• 

43 

11*9 

. 

. 

0 

11*5 

7 

7 

S. of W. 

26 

0 

. 

_ 

25 

9-7 

• 

. 

3 

2*0 

8 

9J 

S. of W. 

22 

8 

. 


22 

4*1 


. 

3 

10*1 

9 

2i 

E. of S. 

43 

10 

1 

8-6 

- 

- 

- 

- 

43 

9-6 






5 

8*2 

197 

3-7 

13 

25 

82 

9*4 








5 

8-2 



13 

2-5 






Westing 

191 

7-5 

outhi ng 

69 

6*9 


Now we find that as the westing and southing of 
the back dialling corresponds with the easting and 
northing of the direct dialling to the fraction of an 
inch, it amounts to a mathematical demonstration 
of the perfection of the underground survey. It 
now only remains for us to obtain the hypothenuse 
and angle opposite the base of the two given sides 
of the triangle formed by the easting 191 feet 7j 
inches, and northing 69 feet 7 inches, which will 
be found to give — 

Length (from centre of Pendarves’ shaft to point 
over end), 203 feet 11^ inches. 

Bearing, 20 degrees north of east. 

N.B. — After this length and bearing has been 
applied at the surface, and the point fixed for the 
centre of the new shaft, an infallible and desirable 
proof that this last and important work has been 
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done correctly may be obtained by availing our- 
selves of the ready means placed -within our reach 
by the cardinal points or sides of the great triangle. 
Thus, by measuring off from the centre of Pen- 
darves’ shaft 191 feet 7§ inches due east, and then 
from the end of that line 69 feet 7 inches due 
north, the end will fall exactly on the point fixed 
at the end of the line 203 feet 11 £ inches on the 
bearing of 20 degrees north of east, if the whole 
has been done correctly. 
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Persons who have not had practical experience in 
mining often acknowledge that they find great diffi- 
culty in comprehending the plans and sections of a 
mine, or of having a true idea of the workings from 
an inspection of the drawings. This obscurity 
may be occasioned from an. imperfection in the 
plans ; for if they have been executed under a good 
system , it can hardly fail to exhibit clearly every 
part of the workings, and, indeed, if the diagrams 
have not been executed perfectly, and according to 
rule and order, even miners themselves cannot 
comprehend them. It requires four distinct ma- 
thematical or geometrical drawings to represent a 
mine, which we will briefly notice under each 
head ; and we may observe, as we pass on, that the 
common cause of people in general not understand- 
ing the plans is because they expect to know too 
much from one single drawing. Every separate 
plan exhibits both a true and false view of some 
parts of the mine ; and the knowledge necessary for 
the observer is, what parts of the workings it is 
that each drawing furnishes a true delineation of. 

With this introduction we proceed to state that 
the set of drawings may be described thus : — 
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1. Ground plan. 

2. Horizontal or working plan. 

3. Longitudinal section. 

4. Transverse section. 

And taking them in the order in which they have 
been placed, we begin with — 

(1.) The Ground Plan. 

This is, in the main, a general survey of the 
whole set, or land granted to the adventures for 
the purpose of mining. This plan may be on a 
scale of three or four chains to an inch ; and every 
lord or landowner’s bounds should be distinctly 
marked on this map. 

All the lodes are laid down with their true 
position and course on this plan, as far as they can 
be ascertained; and we may remark, that this 
survey should be made at the outset or plant of a 
mine, and before any thing has been determined as 
to the position of an engine shaft, or any other 
important work, so that the manager may have 
the benefit of this map, with the lodes, cross 
courses, and every necessary thing faithfully de- 
lineated thereon, to assist his judgment in forming 
the most judicious arrangement for future oper- 
ations. For want of this precaution, how often 
is it that shafts have been sunk in improper places, 
to the endless disadvantage of the company; and 
sometimes they have been abandoned and new 
shafts sunk, at a fearful loss of time and money ! 
In fact, we believe there are but few mines where 
the conductors have not had cause to regret, 



192 


PLANS AND SECTIONS OF MINES. 


ultimately, that they had not taken another po- 
sition for sinking the principal shafts, and which 
might have been known, at the outset, if the 
necessary steps had been pursued. 

On this map it should be particularly pointed 
out if there is any intervening ground on the 
course of the lodes, that has not been legally 
granted, so that proper applications may be made 
in due time, and not leave it until the workings 
have been commenced, and good discoveries made, 
and then this landowner, taking advantage of the 
neglect or oversight, demanding an unreasonable 
premium and dues for his land, or prohibiting us 
from driving an inch under it, on pain of knocking 
us to pieces with the powerful arm of the lord 
warden of the stannaries. 

Among the many inconveniences that have 
arisen from this cause, I select one that occurred 
in this neighbourhood some eight or nine years 
ago. A silver mine called Wheal Sisters, in the 
parish of Calstock, was in full work, and just at 
the zenith of her glory. Every body concerned 
with the mine, in the shape of London directors, 
local directors, managers, secretaries, agents, share- 
holders, &c., thought assuredly (if they ever 
thought at all) that all the land in the set be- 
longed to the duchy of Cornwall, for no survey 
such as we have been speaking of had ever been 
made. But it so turned out, that a field under 
which the levels had just been driven was freehold! 
And what was the consequence ? Why forth came 
the proprietor in the person of Michael Williams, 
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Esq., of Scorrier House, and says, “ Stop!” Well, 
but she did not stop then ; no, she went on faintly, 
but in an expiring state, after exhausting her 
resources in paying the peremptory demand of 
Mr. Williams. How much was that? Exactly 
5000/. ! Yes, and that gentleman was paid every 
shilling of it ; and I believe not 10/. of silver ore 
was broken in his ground afterward. And let it 
be known, this enormous sum was for the dues 
only; the little field is still the property of its 
original owner. This affair is well known, and is 
calculated to put parties on their guard respecting 
their mining rights and liabilities. So much for 
the map of the set or ground plan. 

(2.) Horizontal or Working Plan. 

This is the miner’s plan, his chart, his guide, his 
right hand. Whoever attempts to conduct the 
operations of a mine without a perfect working 
plan, is unfit for his office. The very circumstance 
of his supposing himself capable of doing so, is a 
certain proof of his ignorance. 

This plan gives, what surveyors call, “ a bird’s 
eye view” of the mine ; or let us suppose that the 
ground was transparent, and by walking over every 
part at the surface we could look down and 
distinctly see all the workings. 

A person who never saw a mine will understand 
from this view that he could distinguish the course 
of the levels in all their turns and windings, and, 

6 
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as respects all the “ horizontal” drivings, he would 
have a true view of them ; but these drivings are 
the only thing that he would obtain a true view of 
in this plan. 

Keeping his position in view, he hardly requires 
to be told, that he can only see the brace or mouth 
or base of all the vertical or downright shafts, even 
if they were 200 fathoms deep. 

As for the diagonal shafts or winzes (which are 
small ventilating shafts sunk on the declination of 
the lode from level to level), he would only see the 
“ underlay” of them, or the distance that they 
diverge from a perpendicular line. As lodes, 
almost if not altogether without an exception, have 
a dip or declination, called by miners “ underlay,” 
it follows that the levels are generally removed 
away from the vertical line, and not concealed one 
by another, although this is sometimes partially 
the case when there is a reverse or change of 
underlay. In addressing myself to the miner, in 
reply to his question or inquiry respecting the best 
method of constructing and keeping up a working 
plan, I will endeavour to explain the system I 
always adopt, and which I believe is the best, at 
least I have found it so, after thirty years’ ex- 
perience. Let the scale be five fathoms to an inch. 
Before you begin to lay down any part of the 
workings, draw faint lines throughout the whole 
length and breadth of your sheet of drawing paper 
at right angles, forming two-inch squares; these 
lines will be your cardinal points. If your lode 
bears east and west, the longest way of the paper 
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will of course be appropriated for that bearing. 
These lines are always to remain ; and as they are 
to be single, and fine, and the course of your levels 
drawn with double lines, they will not in the least 
confuse, especially as your levels must be distinctly 
and variously coloured between the double lines 
(which represent the breadth of the level), so that 
every level, with all its drifts and connections, may 
be distinguished in a moment or two, however 
numerous or complicated your levels and drivings 
may be. One grand advantage of these cardinal 
cross lines is, that every intersection forms a proper 
and suitable point for laying on the centre of the 
double-limb protractor, or any other, on all oc- 
casions, so that in keeping up the plan or laying 
down any additional drafts, there is always a point 
close at hand for the protractor, without the 
inconvenience and risk of bringing on a north and 
south line, for the purpose, from a distant part of 
the paper. Another convenience of these lines is, 
that the bearing of the lode, or any part of it, may, 
by their help, be obtained in a few seconds; for 
instance, as every side of one of the squares gives 
10 fathoms, when a level has been laid down, we 
can, by inspection, see very nearly (and by the 
application of a scale exactly) what it has diverged 
to the right or left from the main course, and if 
we find it to be (say) 125 fathoms east, and 
19^ fathoms north, the tables will tell us that the 
bearing is 8° 50' north of east ; and, by the same 
means, we may always check or prove the truth of 
the plan or the construction by trigonometrical 
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computation, and which should always be done 
before the plan is relied on, or pronounced perfect. 

This plan, proved and well kept up, becomes in- 
valuable to the mine agent. Does he want to sink 
a winze in one level and rise against it in another ? 
Every thing he can wish for is before his eyes. The 
two corresponding points for the sink and rise, the 
amount of underlay, the bearing, the length of the 
winze and its vertical depth, are all embodied in the 
plan. Has the lode split, and have the workmen 
driven on the wrong branch? look at the plan, and 
compare notes with the general bearings, and the 
course to be adopted will be apparent. I have 
known a case where the plan betokened that a mis- 
driving had taken place in a level, but the agent 
persisted that the driving was right in spite of the 
plan ; however the manager, having more confidence 
in computation than in conceit , was convinced by the 
indications of the plan that they were gone off the 
main branch, and ordered them immediately to 
“ turn house,” or cut north at right angles : this was 
done, and in driving two fathoms, the main lode was 
discovered with a large and rich course of copper 
ore. 


(3.) Longitudinal Section. 

This drawing supposes that a section of the 
ground has been cut away, and that a side view of 
the mine is exposed. If it is an east and west run, 
the observer is placed at the south of the mine, and 
taking a panoramic north view of all the excava- 
tions. 
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In this position he will have a perfect sight of all 
the vertical shafts, and a general view of the stopes, 
or ore ground broken away between the levels, also 
the dip of the courses of ore may be portrayed 
and distinguished, and the surface line of the 
country, with a perspective view of the buildings 
and machinery, may be seen or exhibited fairly by 
this section. But the levels, diagonal shafts, cross- 
cuts, and winzes, will have a false or imperfect ap- 
pearance here. For instance, the levels will appear 
to be perfectly straight, however serpentine or 
crooked their course may be. The diagonal shafts 
and winzes will appear to be perpendicular, because 
their dip is in the line of the inspector’s eye ; and as 
an end view will be taken of the north and south 
cross-cuts, the extent of these drivings will not be 
seen. 

The only real benefit of this section to the miner 
is, that it may be so contrived as to show the dip, or 
inclination, or declination, of the bunches or courses 
of ore, and this circumstance he may turn greatly 
to his advantage in working the mine. For ex- 
ample, suppose in driving the 50 fathom level, 
going east, we cut into a course of ore, and it lasted 
25 fathoms in length ; let these two points of the 
“ coming in ” and “ going out ” of the course of ore 
be correctly marked in this 50 fathom level of this 
section. 

In the 60 fathom level, or next level below, the 
same course of ore was cut 4 fathoms farther west 
than it was in the 50, and the course of ore at this 
level proved to be 28 fathoms long. Let these 
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points also be marked on the section, and as there 
is a general regularity in the dip of ores, the agent 
is now in possession of a clue, whereby he may form 
a reasonable judgment at what place the course of 
ore will come in at the 70 fathom level, or levels 
still deeper, and also at what point it will fail in 
driving east, hence he will be better qualified for 
setting tribute with the help of this section than if 
he had no such guide. The longitudinal sketches 
that are usually shown in mines, with a pell-mell 
blotch of the stopes, and, as we have shown, the 
false view of the levels, diagonals, and winzes, are 
useless to the miner, and deceptive to the stranger. 

(4.) Transverse Section. 

Here the view is taken at one end of the workings. 
Suppose again the drivings to be east and west, and 
the dip of the lode northerly, the observer is placed 
at the west end, with his face easterly. Now, for 
the first time, he will have a fair view of the decli- 
nation of the shafts and winzes that have been sunk 
on the course of the lode, and thereby he will see 
all the dip and variations of the lode from the 
surface to the bottom of the mine. Here he will 
see the northing and southing made by the cross- 
cuts, and if a vertical shaft is in sinking to take the 
lode at a certain depth, the point of intersection 
will be apparent to his view. Respecting the levels 
driven on the course of the lode, he will only see 
their western end. If there has been no diagonal 
shaft, but the mine has been worked by a downright 
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sump or engine-shaft, this section will exhibit a 
regular and correct view of all the drifts or cross- 
cuts, from the shaft to the lode, and from this data, 
or the extreme ends of the cross-cuts, the declina- 
tion of the lode will be conspicuous. The trans- 
verse view of the surface line will finish all that can 
be fairly seen by this drawing. 

Observations. 

After such a detail we think there will be no 
occasion for “ summing up,” or repeating to the 
inquisitive stranger, or adventurer, what may be 
seen, and what may not be seen, on each and every 
drawing. To the practical man, or with him, we 
may converse of the best and readiest means of 
making these drawings. Let us suppose the 
horizontal or working plan to be drawn and exe- 
cuted, and proved in a correct and masterly manner, 
and all the vertical shafts truly dropped or measured. 
We are then in possession of every thing necessary 
for drawing the two sections without going out of 
the office ; for by parallels, or a drawing board 
and slides, all the shafts, winzes, &c., may be 
transferred from the plan to the paper prepared for 
the sections, with despatch and accuracy. True, 
we may have recourse to the dialling book for the 
position, length, height, and depth of the stopes and 
sinks ; and if a perspective drawing of that part of 
the set where the buildings are placed should be 
required, a sketch must be made for that purpose. 

To the learner we would observe, that, if he is 
about to survey a mine and draw a working plan, 
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let him lay down his shallow adit, or the upper 
levels, first, and the others in succession ; because, 
wherever any crossings take place, Or one level or 
draft passes immediately under another, the upper 
level must be entire or unbroken, and .the under 
level will not be shown, as a matter of course, be- 
ing necessarily obscured or concealed by that part 
of the workings that passes immediately above it. 
One method of proving his work as he proceeds is 
as follows: — Suppose he has surveyed the adit 
level, and there are four winzes communicating 
with the 10 fathom level, and he has taken the 
bearing, and depression, and length of those winzes, 
and plotted or laid down this level and the true 
base of those winzes on his working plan. He then 
proceeds to survey the 10 fathom level, making 
good every thing as he proceeds; and of course 
when he arrives at the foot of those winzes which 
he surveyed in the adit, he minutely enters in his 
dialling book the mark at their foot, where he took 
his diagonal observation and measurement. Then 
in laying down his 10 fathom level, if all his work 
has been well done, the points in those winzes will 
exactly correspond with his survey in the 10 fa- 
thom level and on the plan, and this desirable 
check he may and should pursue throughout the 
whole survey. It is too common in these cases, in 
order to avoid the time and labour in surveying 
the winzes to “ let them take their chance, ” by 
merely entering their “brace” in one level and 
“ foot ” in another, and let the truth of their re- 
spective bearings and underlay depend on the 
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horizontal survey of the levels. This practice is 
reprehensible, and should never be tolerated. But, 
with all this precaution, we advise, by all means, 
that every part of the plan be proved by trigonome- 
trical computation, and the surveys by fore and 
back diallings. Let us suppose we have surveyed 
a level by double diallings. How shall we ascer- 
tain if there is a perfect correspondence ? We have 
introduced a problem on this subject, and it is 
plain that the final two sums of the traverse will 
demonstrate either the agreement or the difference. 
This being done, and the underground work proved 
correct, we proceed to construct or draw the level 
on the plan, and it is most desirable that we should 
know if this part of the work has been Avell exe- 
cuted ; and as we have computed the workings, we 
are furnished with a ready and certain test. Sup- 
poso^we found, by computation, that the level gave, 
from beginning to end, 184 fathoms 3 feet of 
southing, and 34 fathoms 4 feet of westing. Now, 
applying these numbers to the plan, we shall, by 
the convenient help of the cardinal lines and instru- 
ments, presently prove if the latitude and longitude 
between the start and terminus of the level on the 
plan make good these lines. Lastly, I would re- 
commend that the instruments for drawing and 
keeping up the working plan should be a 6 or 7 inch 
circular protractor, on the best principle, with dou- 
ble limb and vernier scale for reading off the angle, 
so that there may be no guessing , or judging by 
the eye, merely, for the fractional part of the de- 
gree ; also, a parallel ruler of the best kind. I 
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prefer those rulers that travel on rollers, both for 
expedition and accuracy, but I admit it requires 
some practice to use them well. There is an ad- 
vantage in those rulers, in that they have an ivory 
edge and a graduated scale, so that the lengths 
may be pointed off at the same time that the line 
is drawn, •without using a compass or dividers ; and 
these two instruments are all that are required for 
the drawing department. The parallel ruler 
should be a foot long, divided into thirty feet to an 
inch ; so that any line within the extent of 360 
feet can be pointed off at once. 
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Tiie following articles are extracts ' from some 
parts of my public correspondence during the con- 
troversy alluded to at the beginning of this Supple- 
ment, and I think will be found useful and satis- 
factory to many of my mining friends. 

LEVELLING. 

CURVATURE OF THE EARTH. 

In cutting long leats or watercourses for mining 
purposes, it is necessary that allowance should be 
made for the “ curvature of the earth.” 

RULE. 

Consider the radms of the earth and the length 
of the levelling, in a right line, as the two sides of 
a right angle triangle ; add the sum of the squares 
of those sides together, and extract their square root 
for the hypothenuse. The difference between the 
length of the radius and the hypothenuse will be 
the “curvature.” 


NOTE. 

It will be found that the curvature on one mile 
will be 8 inches, and on two miles 2 feet 8 inches ; 
and although this rule will not answer for very long 
distances, yet it is sufficiently accurate for the first 
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5 or 6 miles, and consequently adapted for mining 
purposes. 

The diameter of the earth is 7963 miles, and the 
half of it, or radius (say) 3831 miles, which it will 
be convenient to reduce into inches, after it has 
been squared, and, of course, the line of levelling 
also. 

There is reason to believe that failure has taken 
place in bringing home long leats, where the/a/Hias 
been limited from want of proper attention to this 
subject. 

N.B. An easy and expeditious rule of approxima- 
tion is to square the length of the line of levelling 
in miles and divide by 8. The answer will appear 
in inches. 


STANDARD OF COPPER ORE. 

Since my arrival in this city I have been requested 
to furnish a plain definition of the term “ standard,” 
as applied to copper ore ; for I am told there still 
exists among persons not conversant with practical 
mining much mystery respecting its real meaning. 

The word “ standard,” divested of its disguise, as 
applied to mining, simply means “ the present value 
of a ton of fine copper,” and to be understood as to 
its practical effect, it must be associated with its two 
near kinsmen, “ price” and “ produce.” Standing se- 
parately, they may be thus defined; viz. “standard,” 
the value of a ton of copper ; “ produce,” the num- 
ber of tons of copper in 100 tons of ore ; “ price,” 
the value of a ton of copper ore. Now it will be 
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seen that any two of these terms being given, the 
third may be found by proportion. 


EXAMPLE. 

Given standard, 116?., and produce 8£, the “price” 
is required. 

£ s d 

As 116 : 8f :: 100=10 3 0 , 

Deduct returning charge 2 15 0 

Answer 7 8 0 per ton. 

£ s. d. 

Given " price,” 10 3 0 Produce 8|, require the “ standard.” 
As 10 3 0 : 100 : : 8£=Ans. 116. 

£ s. d. 

Given “standard” 116, “price,” 10 3 0 require the 
“produce.” 

£ s. d. 

As 10 3 0 : 100 :: 116=Ans. 8}. 


These operations mutually prove the rule, and I 
suppose will render the meaning and effect of the 
“ standard ” clear to all parties. 
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Under this head we shall confine ourselves to 
that mysterious phenomena in mines called heaves, 
slides, cross-courses, faults, up-throws, and by what- 
ever names miners or geologists may call that 
sudden dislocation of lodes, or separation of the 
vein, by the intersection of another vein crossing it, 
either obliquely or at right angles, and sometimes 
removing or severing (apparently) one part of the 
lode from the other, and carrying it away a great 
many fathoms. When a lode has been thus 
separated, it is called by miners “ a heave.” A 
“ slide” is of another character, although they are 
sometimes confounded together. If a lode running 
east, and underlaying north, is intersected by a 
parallel vein, or another vein whose course is 
nearly parallel, but underlaying contrary to it or 
south, and it is found at the intersection that the 
lode has been severed by the jlookany vein, it is 
called a “ slide;” and the technical expressions are, 
“ cut out by a slide,” or “ thrown up,” or “ thrown 
down,” by a slide. The doctrine of “ heaves” and 
“ slides” is of great consequence to the miner ; so 
that when one of those cross veins comes in, and 
“ the lode is lost,” as it is expressed, he may know 
in what direction to drive to find it again. 
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There are indications known to practical men 
whereby they can generally give a fair guess 
whether it is a “ left hand” or a “ right hand” 
heave; • but sad experience tells us that they 
are sometimes mistaken in this important matter, 
and long and wrong drivings of discovery have 
been made on these occasions, at a great loss of 
time and money. Therefore we conclude that in 
this, as in all of nature’s operations, although there 
is a general rule, yet there are exceptions, and the 
usual guides of the bending or inclining of the last 
few fathoms of the lode, towards the severed part, 
with the scroll and particles of ore, scattered in 
that direction, &c. sometimes prove fallacious. 

Now we are not going to step out of our place to 
presume to advise the miner respecting the best in- 
dications — we submit to his judgment ; but I think 
I shall obtain his vote, when I recommend that if a 
lode has been “ hove,” and has not been found by 
driving a few fathoms right and left on the cross- 
course, that the most advisable plan is to ascertain 
the true bearing of the lode, and set to drive on 
this bearing, “ through the country,” at the point 
where the separation took place. 

I am borne out in giving this opinion, from the 
well-known facts that, although the course of a lode 
has been altered by a “heave,” yet there is generally 
an inclining to recover the original course; but 
especially as sometimes it is so disordered or 
“ squeezed up ” close to the cross-course, that it 
cannot be identified ; but by driving out a few fa- 
thoms through the country, on the course of the 
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lode, and then “ turning house,” or driving at right 
angles, we shall be sure to find the lode, and being 
in settled country, to know it when found. 

Of course we recommend this proceeding only in 
those vexatious cases where our efforts have been 
baffled in. seeking for the lost lode by driving on 
the cross-course. We might bring forward some 
strong “tried cases ” that would preponderate in fa- 
vour of this “ dernier resort ; ” but we will only 
select the well-known case in point at Holmbush 
Copper-mine, in this neighbourhood. Nearly three 
years ago, in driving west they found the lode was 
“ hove ” by a large cross-course ; and after driving 
some distance north and south on the cross-course, 
and being strongly prepossessed in favour of the 
doctrine of “ right-hand heaves,” they discontinued 
driving south, and concentrated their force in ex- 
ploring north in search of the “ lost lode ; ” and after 
a fruitless labour in driving some 50 or 60 fathoms 
on the cross-course, and west on some scattered 
branches, they remembered that they had cut a 
small vein in driving south about 6 or 7 fathoms 
south of the point of dislocation ; and in driving a 
few fathoms on this disowned and rejected branch, 
they found it to expand into a large and fine course 
of copper ore, and to be the very lode they had ex- 
pended so much time, labour, and money in search- 
ing for in the wrong direction. 

But we would now turn from the miner to the 
geologist : 0 what strange, contradictory, and out- 
rageous things have been published respecting the 
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“ formation of lodes and mineral veins,” and the 
causes of “ heaves ” and dislocations ! . 

How amusing to the practical miner it is to read 
“ The Transactions of the Royal Geological Society,” 
and to see how wild, erroneous, and contradictory 
their notions are on those subjects ! There is cer- 
tainly one ■ point in which they all seem to be 
unanimous, and that is, in “ rejecting the truth ! ” 
One grave professor will tell us, the lodes are “ se- 
condary formations,” and have been subsequently 
filled from the surface; another says, the ore has 
been thrown up into them by “ volcanic action j” 
another, that it has been drawn into them sideways 
by “ electricity,” having been “held in solution” 
in the adjoining rock; but not one of them appears 
“ to be valiant for the truth,” by declaring that the 
whole is a contemporaneous creation ! ” No, they 
will leave the “ truth ” for unsophisticated men to 
deal with, while they seem to take pleasure only in 
endeavouring to reconcile impossibilities. 

I doubt not but a vast majority of my practical 
brethren are on my side in favour of the doctrine 
of “ contemporaneous formation.” As for the term 
“heave,” “slide,” “throw,” “separated,” or any other 
word betokening subsequent disturbance, it is no- 
thing more than a name. These phenomena are the 
wise and admirable order of creation for the benefit 
of man. Miners know well (however ignorant geo- 
logists may be of the fact) how highly beneficial 
to mining operations this grand arrangement is ; 
how advantageous are cross-courses in a granite or 
any other hard country, where they can drive ten 
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fathoms in about the same time and cost that they 
could drive one fathom through the rock ! another 
incalculable advantage is, that these cross-courses, 
being generally composed of a stiff clay, impervious 
to water (called “ flookan” by the miner), effectu- 
ally dam back the stream ; and on some hollow 
or porous lodes, were it not for these cross-courses, 
the influx or drainage would be so extensive, that 
it would be impossible to work the mine without 
an immoderate expense of machinery. 

As to these “ heaves ” being secondary things, 
the doctrine is fraught with absurdity and impossi- 
bility. We find “heaves ” of several fathoms, and 
all the “ country ” or rock in its vicinity, without a 
single fracture, and not the slightest sign that ever 
an hairbreadth movement or agitation had taken 
place since the six days of creation ! but what 
must have been the mighty wreck and crash, if 
some supernatural power had caused our ponderous 
globe to shift some 10, 20, or, as in some cases, 80 
fathoms, one part from another? Moreover those 
cross-courses, which are said by those “ secondary 
men ” to be either the cause or proofs of those dis- 
locations, we often find them serpentine or zigzag 
in their course, and that they are not interminable, 
but often fail, and discontinue, when a change of 
strata or country takes place. 

How can we reconcile this with the idea of dislo- 
cation? Surely if the cross-course hove the lode, 
before we receive the doctrine we must be assured 
that the cross-course extended throughout the 
globe, without interruption, and straight as a line ! 
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In writing on this subject, during the contro- 
versy alluded to, I called the attention of the public 
to a notable circumstance that speaks loud on the 
subject, and that can hardly fail to come under the 
notice of every observant man — I mean the minia- 
ture display of all the phenomena of lodes, cross- 
courses, heaves, slides, splits, faults, and every thing 
else of the kind that may be seen in some species 
of stone. 0 what “ faithful witnesses ” are those 
little representations where every thing is exactly 
portrayed in perfect and exact harmony with the 
stupendous and magnificent order of the formations 
to be found in a mine of 200 fathoms deep ! 

If we look at the top of one of those stones, we 
are reminded of the working or horizontal plan of a 
mine, and the fractured end truly represents the 
transverse section. How deeply rooted must be 
the prejudices of men who will not receive this 
corroborating evidence ! 

I have before me the “Mining Journal” of 
February 4. 1843, wherein my arguments on this 
subject were followed up by a practical man, as 
follows : — 


To the Editor. 


“ Sir, 

“ After reading Mr. Budge’s statement of facts 
inserted in the Supplement to the Mining Journal 
of Saturday, 28th inst. I recollect many years ago, 
being at a mine called Seal Hole, situated in the 
parish of Saint Agnes, in Cornwall, now called 

r 2 
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Polberou Consols, seeing there a flat blue killas or 
clay-slate stone, about four inches wide, five or six 
inches long, and half an inch thick. On the surface 
of which we could distinctly trace several rich tin 
lodes in miniature, so very similar to the disposition 
of the great metallic lodes, that it might bethought 
an exact representation of what you might expect 
to see in the plan and section of a mine. The little 
representatives of lodes, the largest of them perhaps 
not much larger than a stout pack-thread, and 
others less, all intersected by a little diminutive 
cross-course, composed of what the miners term 
spar, which heaved the different veins as is done in 
a large champion lode. Prom the above and other 
alike corroborative evidence, I am led to believe, 
also, that the lodes, and the country about them, was 
formed at one and the same time. 

“ S. P.” 

If any thing more is wanting to prove that those 
“ heaves ” are originals , we may bring forward the 
fact well known to miners, that oftentimes a cross- 
course intersecting several lodes, the “ heaves ” are 
found to differ materially in their distance, and some 
not “ heaved ” at all, and there are known to be 
both right and left hand heaves on the same cross- 
course. 

I shall close this subject with the extract of a 
letter I inserted in the Mining Journal, December 3. 
1842. 
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To the Editor. 

“ Sir, 

“ At last I observe, with pleasure, that one of 
our practical miners has had the courage to come 
forward and openly throw down the gauntlet against 
the host of modern geologists. This champion for 
the truth is Mr. Thomas Deakin, of the Blaenavon 
Mines, whose letter appeared in last week’s Journal. 
I hope his efforts will be seconded by abler hands 
than mine ; for surely it is high time that the per- 
nicious march of geological error should meet with 
a check from some quarter. 

“ Permit us to inquire what benefit mining has 
received from all the writings, lectures, societies, 
premiums, researches, and labours of our large body 
of theoretical geologists ? If I am wrong, please 
to set me right ; but I declare, I know not a single 
instance where any good has emanated from their 
exertions, to the value of a swabbing-stick ! All the 
progress made in the discovery and working of 
mines has been without their help — the ancient 
methods of detecting or identifying a metallic lode 
by shodes, gossans, mineral waters, gases, &c., have 
received no improvement from them, although we 
are persuaded that a fine field for art and science 
is still open here ; for as nature always works by 
general laws, we believe that if all the indications 
which attend a rich metallic lode could be detected, 
that mining would not be so much a speculation as 
it is at present. But what can be the cause that 
such a large body of talented men, devoted to the 
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subject, ambitious to excel, and “ with all appli- 
ances and means to boot,” should be thus noto- 
riously useless and unprofitable ? Your Blaenavon 
correspondent has revealed the secret. Now, Mr. 
Editor, allow me to observe, that theology will never 
disgrace the columns of the Mining Journal, and if 
we consult the best judges, I think they will admit 
that it should ever be the basis of geology. This, 
Sir, is the grand cause why the eflbrts of our geo- 
logical societies have utterly failed — they have set 
themselves against the truth — they have rejected 
the inspired history of the creation of the world ; 
hence their writings and sayings are replete with 
error, inconsistency, and contradiction. 

“ Let them begin again ; cancel what they have 
written, and lay their foundation on the sublime 
account so minutely given us in the Scriptures. 
Then let them follow nature in all her grand and 
stupendous subterranean operations, and they will 
discover a world of harmonious wonders, and will 
bring to light, to the admiration and benefit of 
mankind, the cause and effect of the magnificent 
order of every part of creation that is allowed to 
fall under the inspection of man. 

“I shall be borne out in stating my firm conviction 
that no sceptic ever made a good geologist ; and 
whatever those men may think of themselves, who 
dare to write in contradiction to the Word which 
the Creator has graciously condescended to bestow 
on his creatures, they are no better than prac- 
tical atheists, in the judgment of all men “who 
believe and know the truth,” and their writings are 
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calculated to inflict a serious injury on society. 
See, Sir, how these talented infidels try all they can 
to sap the foundation of the Christian’s faith ! — 
their first, second, and third formations. One thing 
produced by another. Coal formed of vegetable 
matter, and lately they have discovered that slate is 
a marine production ! Oh, Sir, if you are not one 
of that school, let me entreat you to point your 
powerful pen against the doctrines of this geological 
demon, or, at least, give full introduction to those 
who feel themselves imperatively called on to come 
forward in defence of the truth. 


“John Budge.” 




EXPLANATION OF TERMS USED IN THE 
FOREGOING WORK. 


Acclivity , the rising steepness of a hill. 

Aliquot , such a part of a number or quantity as is contained 
in it so many times without a remainder. 

Angle , the space between two lines which cross each other. 

Base , the bottom, the foundation. 

Bisect , to divide into two parts. 

Complement , so much of an angle as is wanting to make a 
right angle. 

Construction , the contriving such lines and figures as will 
show the truth of a problem. 

Corollary , conclusion drawn from antecedent demonstration. 

Cosecant , the secant of the complement of an arch to 90 
degrees. 

Cosine , the right sine of an arch which makes up another arch 
of 90 degrees. 

Cotangent , the tangent of an arch which is the complement of 
another arch to 90 degrees. 

Declination, } the act of bending. 

Declivity , the steepness of a hill downwards, gradual descent. 

Definition a clear and short description. 

Degree , the 360th part of the arc of a circle. 

Demonstrate , to prove with certainty. 

Denomination , a name given to any thing. 

Depression the act of pressing down. 

Desideratum , a desirable improvement in a science yet 
unattained. 

Diagonal , a line drawn from one angle to another. 

Diagram , a scheme drawn for the explanation of any thing. 
Elevation a raising or lifting up. 

Geometry , the science of extension. 

Horizon the line that bounds the visible from the invisible 
part of the earth. 

Horizontal , level with the horizon. 

Q 
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Hypothenuse , the longest side of a right-angled triangle. 

Inaccessible , not to be approached. 

Intersect, to cut each other. 

Intervene , to come between. 

Junction , the act of joining together. 

Mathematics, that science which contemplates whatever is 
capable of being numbered or measured. 

Oblique, not perpendicular, not parallel. 

Perpendicular, a line that stands upon or crosses another at 
right angles. 

Problem , that which proposes something to be done. 

Protractor, an instrument to lay down or measure angles. 

Quadrant, one fourth part of a circle containing 90 degrees. 

Radius, a right line drawn from the centre to the circumference 
of a circle, half the diameter. 

Right Angle, an angle containing 90 degrees, made by the 
touch of two lines perpendicular to each other. 

Scale, a mathematical instrument containing lines divided into 
equal or unequal parts. 

Scheme , a plan, a mathematical diagram. 

Secant, a right line drawn from the centre of a circle that 
meets the tangent. 

Segment, a part cut off. 

Sine, a right line drawn from one end of an arc perpendicular 
upon the diameter. 

Summary, compendium, abridgment. 

Tabular, set down in tables. 

Theorem, a position laid down as an acknowledged truth. 

Tangent, a right line drawn without a circle perpendicular 
to some radius. 

Triangle, a figure having three sides and angles. 

Trigonometry, the science of resolving triangles. 

Trisection, division into three parts. 

Vertical, perpendicular to the horizon. 

THE END. 
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Tayler’s Dora Melder - * 

“ Lady Mary ' - - 

“ Margaret, or, the Pearl 


Taylor's (Bp Jeremy) Works - 2t> 
Tomline's Introduction to the Bible 30 
Trevor ...... Jo 

TioUope’e Analecta Theologies - 80 
Turner's Sacred History - - - 81 

Twelve Years Ago - dl 

Wardlsw's feoenuan Controversy - 31 
Weil’s Bible, Koran, and Talmud 32 
Wilberforce'e View of Christianity 32 
Wilkinson's Catech of Church Hist. 33 
Willoughby's (Lady) Diary - - 82 

Wilson’s Lands of the Bible- • 34 

Rural Sports. 

Blaine’s Dictionary of Sports • 4 

Ephemera on Angling ... 9 

Hansard s Fishing in Wales - - 12 

Hawbuck Grange - - - 13 

Hawker's Instructional Sportsmen 13 
Loudon’s Lady’s Country Comp. - 17 
Stable Talk and Table Talk - - 28 

The Sciences and Mathematics. 

Bakewdl's Introduction to Geology 3 
Brando’s Dictionary of Science, Ac. 5 
Brewster’s Optics .... 6 

Conversations on Mineralogy • 7 

Cresy s Civil Engineering 7 

DelaBeche’uGeology of Cornwall, Ac. 8 
Donovan's Chemistry - 8 

Farey On the Steam Engine - - 10 

Foabroke On the Ancient Arts, Ac. 10 
Gower’s Scientific Phenomena - 11 
Greener On the Gun - - • 11 

Herechel's Natural Philosophy • 12 
“ Astronomy - 13 

Holland’s Manufactures in Metal • 13 
Humboldt’s Cosmos ... 14 

“ ‘ 14 

16 




La Place's System of the World - 16 
Lardhsr’a Cabinet Cyclopaedia - 16 
“ Hydrostatics APneumatics 16 
“ and Walker’s Electricity 16 
" Arithmetic - 16 

M Geometry - 16 

“ Treatise on Heat - >16 

Marcet’s (Mrs.) Conversations - 19 
Memoirs of the Geological Survey 20 
Moseley’s Practical Mechanics - 22 
“ EngweeringAArolutedture 22 
Owen's Lectures on Comp Anatomy 22 
Pearson’s Practical Astronomy - 23 
PeschePa Elements of Physics - 23 
Phillips’s Fossils of Cornwall, Ac. 23 
11 Guide to Ueoldfry - .23 

“ Treatise on Geology - 23 
Poisson’s Mechanics - - >24 

Portlock’s Geology of Londonderry 24 
Powell’s Natural Philosophy - - 24 

Quarterly Journal of the Geol Soc. 24 
Ritchie On Railways - 25 

Sibley and Rutherford’s Tabtes - 27 
Tonham’s Agricultural Chemistry 30 
Whitley’s Agricultural Geology - 32 

Travels, 

Allan's Mediterranean ... 3 

Cooley’s World Surveyed - - A 

Costello’s (Miss) North Wale* - 7 

Coulter’s California Ac. - 7 

»« Pacific .... 7 

De Cuetine’e Russia - - - 8 

De Stnelscki'a New South Wale* - 8 

Dunlop’s Central America - 9 

Erman’a Travels through Siberia - 6 

Francis's Italy and Sicily - - 10 • 

Harris’s Highlands of Ethiopia - 12 
King's Argentine Republio - - 10 

Kip'* Holydays in Rom* - .16 

Laing’s Tour In Sweden - - 16 

Lug’s Cooksland - - - 16 

Phltlipsland . ifl 

Maokay’s English Lakes - . 19 

Mairyafs Borneo .... go 
Montauban’s Travels in th* East - 31 
Parrot’s Aseest or Mount Ararat 6 
Paton’s (A. A.) Servla - 23 

“ * Modem Syrian* - 38 

Schopenhauer’* Picture* of Travel 36 
Seaward’s Narrative ... 20 
Tiscbendorfft Travels in the East 30 
VonGrhch’s Travels in India - 81 
Wilson** Travel* utbe Holy Lend 83 I 

Veterinary Medicine , S$c. 

Miles On the Horse’e Foot - - 21 I 

Stable Talk end Table Talk - 38 
Thomson On Fattening Cattle - 30 
Turner On the Footorthe Hone 81 
Winter On th* Hon* ... 33 



New Works and New Editions 


PUBLISHED BT 


* Messrs. Longman, Brow, Green, and Longmans, 


ABERCROMBIE’S PRACTICAL GARDENER, 

And Improved System of Modern Horticulture, alphabetically arranged. 4th Edition, with 
Introductory Treatise on Vegetable Physiology, and Plates, by W. Salisbury. 13iuo. 6a. bds. 

ABERCROMBIE & MAIN— THE PRACTICAL GARDENER’S 

COMPANION; or, Horticultural Calendar: to which is added, the Garden-Seed and Plant 
Estimate. Edited from a MS. of J. Abercrombie, by J. Main. 8th Edition. 82mo. 2s. 6d. ad. 

ACTON (ELIZA.)— MODERN COOKERY, 

In all its Branches, reduced to a System of Easy Practice, For the use of Private Families. 
In a Series of Receipts, all of which have been strictly tested, and are given with the most 
minute exactness. By Eliza Acton. New Edition, to which are added, Directions for 
Carving. Fcp. 8vo. with plates and woodcuts, 7s. 6<L cloth. 

ADAIR (SIR ROBERT).— AN HISTORICAL MEMOIR OF A 

MISSION to the COURT of VIENNA in 1806 . By the Right Honourable Sir Robert Adair, 
G.C.B. With a Selection from his Despatches, published by permission of the proper 
Authorities. 8vo. 18s. cloth. 

ADAIR (SIR ROBERT). -THE NEGOTIATIONS FOR THE 

PEACE of the DARDANELLES,' in 1808-9: with Dispatches and Official Documents. By 
the Right Honourable Sir Robert Adair, G.C.B. Being a Sequel to the Memoir of his 
Mission to Vienna in 1806. 2 vols. 8vo. 28s. cloth. 

ADSHEAD.— PRISONS AND PRISONERS. 

By Joseph Adshead. 8vo. with Illustrations, 7s. 6d. cloth. 

AIKIN.— THE LIFE OF JOSEPH ADDISON. 

Illustrated by many of his Letters and Private Papers never before published. By Lucy 
Aikin. 2 vols. post 8vo. with Portrait from Sir Godfrey Kneller’s Picture, 18s. cloth. 

ALLAN (J. H.)— A PICTORIAL TOUR IN THE MEDITER- 

RAN BAN ; comprising Malta, Dalmatia, Asia Minor, Grecian Archipelago, Egypt, Nubia, 
Greece, Sicily, Italy, and Spain. By J. H. Allan, Member of the Athenian Archaeological 
Society, and of the Egyptian Society of Cairo. 2d Edition. Imperial 4to. with upward* of 
40 lithographed Drawings, and 70 Wood Engravings, & 8. 3S. cloth. 

AMY HERBERT. 

By a Lady. Edited by the Rev. William Sewell, B.D. Fellow and Tutor of Exeter 
College, Oxford. New Edition. 2 vols. fcp. 8vo. 9s. cloth. 

ANDERSEN.-THE TRUE STORY OF MY LIFE: 

A Sketch. By Hans Christian Andersen, Author of “ The Shoes of Fortune/’ "The 
Nightingale,” «0. T.,» "Only a Fiddler,” "The Improvisatore,” &c. Translated by 
MabyHowxtt. Fcp. 8vo. 6s. cloth. 

ARTISAN CLUB (THE)— A TREATISE ON THE STEAM 

ENGINE* in its Application to Mines, Mills, Steam Navigation, and Railwmya* By the 
Artisan Club. Edited by John BoUrnb, C.E, New Edition. 4to. with 80 Steel Plates and 
849 Wood Engravings, 27s. doth. 

BAKEWELL.— AN INTRODUCTION TO GEOLOGY. 

Intended to convey Practical Knowledge of the Science, and comprising the most important 
recent discoveries; with explanations of the facts and phenomena which serve to confirm or 
invalidate various Geological Theories. By Robert Bar swell. Fifth Edition, considerably 
enlarged*, svo. with numerous Plates ana Woodcuts, fils, cloth. 



NEW WORKS AND NEW EDITIONS 


BARRETT.— A SYNOPSIS OF ORITICISMS UPON THOSE. 

rhich Modern Commentators have differed fro nr 
' variooe Difficulties in the Hebrew 

_ jpt, M.A. Fellow of King's College, 

Cambridge. Veils. I. and II. 8ve, 96s. each, doth ; or, In 4 Farts, price 14s. each. 

BAyLpOft-ARTOF VALUING RENTS AND TILLAGES; 

And Ifa Tenant's Right of Entering and Quitting Farms, explained by several Specimens of 
Valuations | and Remarks on the Cultivation pursued on Soils in different Situations. 
Adapted to the Use of Landlords, Land-Agents, Appraisers, Farmers, and Tenants. By 
J. S. Bayloon. Oth Edition j corrected and revised by John Donaldson. 8vo. 10s. 6d. cloth. 

BEDFORD CORRESPONDENCE. — CORRESPONDENCE OF 

JOHN, FOURTH DUKR Off BEDFORD, selected from the Originals at Woburn Abbey 
(1749 to 1770). With Introductions by Lord John Rumbll, 8 vols. 8vo. with Portrait 
*48s. doth. 

V Separately i Vol. I. (1749-1748), 18s. ; VoL II. 0749-1760), ISs. j Vol. III. 0761-1770), 15s. 

BELL.-LIVES OF THE MOST EMINENT ENGLISH POETS. 

By RobBrt Bell, Esq. t vols. ftp. 8vo. with Vignette Title*, 19s. cloth. 


BHfcL.— THE HISTORY OF RUSSIA, 

From the Earliest Period to the Treaty of Tilsit. By Roi 

wLTt Vim,.... TWb. to. .1M1| * 


with Vignette Titles, 18s. doth. 


•bert Bril, Esq. 8 vols. fcp. 8vo . 


BLACK— A PBACTICAL TREATISE ON BREWING, 

Based on Chemical and Economical Principles: with Formulae for Public Brewers, and 
Instructions for Private Families. By William Black. Third Edition, with considerable 
Additions. 8vo. 10s. 6d. cloth.— Also, w 

ARKS ON BAVARIAN BEER. London Porter, the Influence of Electricity on Fermentation. 
William Black. Being a Supplement to his “ Treatise on Brewing." 8vo. 2s. 6d. sewed. 

BLAINE -AN ENCYCLOPAEDIA OF RURAL SPORTS; 

Or, a complete Account, Historical, Practical, and Descriptive, of Hunting, Shooting, Fishing, 
Racing, and other Field Sports and Athletic Amusements of the present day. By Pelabbre 
" ” "" 1 " A1 * “ 11 — : — Mlustratea by nearly 600 Engravings on 


P. Blain b. Esq. Author of ** Canine Pathology,” Ac. Illustrated by nearly 600 Eurtrymi 
W ood, by R. Branston, from Drawings by Aiken, T. Landseer, Dickea, Ac. 8vo. jF 2. 10s. < 

BLAIR’S CHRONOLOGICAL AND HISTORICAL TABLES, 

From theCreation to the present time : with Additions and Corrections from the most anthen- 
’ tic Writers ; including the Computation of St. Paul, as connecting the Period from the Exode 

to the Temple. Under the revision of Sir Hrnrv Ellis, K.H., principal Librarian Of the 
British Museum. Imperial 8vo. Sis. 6d. half-bound in morocco. 

BLOOMFIELD.— HISTORY OF THE PELOPONNESIAN WAR. 

By Thucydides. A New Recension of the Test, with a carefully amended Punctuation; and 
copious Notrb, Critical, Philological, and Explanatory, principally original, partly selected 
and arranged from the best Expositors : accompanied by full Indexes, both of Greek Words 
and Phrases explained, and matters discussed in the Notes Illustrated by Maps and Plans. 
By the Rev. S. T. Bloomfield, D.D. F.8.A. 2 vols. 8yo. 88s. cloth. - 

BLOOMFIELD -HISTORY OF THE PELOPONNESIAN WAR. 


BLOOMFIELD. 

With copious - ” 
theuseofadvi 
DD. F.B.A* 


-THE GREEK TESTAMENT; 


BLOOMFIELD —ACOLLRGEi SCHOOL GEEllK TESTAMENT : 

With shorter English Notes, Critical, Philological, and Explanatory, formed for use in 
Colleges and the Public Schools. By the Rev. S. T. Bloomfield, D.tf. F.S.A. 4th Edition, 
greatly enlarged and improved* Fop. 8vo. 10s. 6d. doth. 

BLOOMFIELD.— GREEK AND ENGLISH LEXICON TO THE 


PUBLISHED BT MESSRS. LONGMAN, BROWN, AND 00. 


BOY’S OWN BOOK' (THE) : * 

BRANDE.-A DICTIONARY OF SCIENCE. LITERATURE, 

AND ART; comprising flfeHfetay, Description, and Scientific Principles of every Branch 
of Human Knowledge ; tfith the Derivation and Definition of all the Terms in General Use. 
Edited bjr W. T. BranPb,F.R. 8.L. A E. ; assisted by J. Cauvin. 8vo. with Wood Engravings, 

BRAY’S (MRS.) NOVELS AND ROMANCES, 


and vignettes, uniformly with “The Standard Novels,*’ <03, cloth i or, separately, 6s. each. 

BREWSTER -TREATISE ON OPTICS. 

Brkwstbr, LLJL F.R.S., &c. New Edition. Pep. 8vo. with Vignette Title, 
and 176 Woodcuts, 6s. cloth. 

BUCKLER <J. C. AND C. A.)-A HISTORY OF THE 

ARCHITECTURE of the ABBKT CHURCH of ST. ALBAN, with especial reference to the 4 
Norman Structure. By J. C. and C. A. Buckler, Architects. 8vo. with numerous 
Illustrations, 14s. cloth. JJT 

BUDGE (J.)— THE PRACTICAL MINER’S GUIDE. 

Comprising a get of Trigonometrical Tables adapted to all thepurposes of Oblique or Diagonal. 
Vertical, Horizontal, and Traverse Dialling ; with their application to the Dial, Exercise of 
Drifta, Lodes, Slides, Levelling, Inaccessible Distances, Heights, Sic. By J. Budge. New 
Edition, considerably enlarged. 8vo. with Portrait of the Author, last cloth. 


Mmmm. 


By J. Budge. New 
cloth. 


BULL.— THE MATERNAL MANAGEMENT OF CHILDREN, 

ih HEALTH and DISEASE. By T. Bull, M.D. Member of the Royal College of Physicians, 
Physician-Accucheur to the Finsbury j^idwifery Institution. New Elution, fop. 8vo. 7s. cloth. 

BULL-HINTS TO MOTHERS, 

- For the Management of Health during the Period of Pregnancy and in the Lying-in Room; ' 
with an Exposure of Popular Errors in connection with those subjects. By Thomas Bull, 
M.D. &c. New Edition. Fcp. 8vo. 7s. cloth. 

BUNSEN.-THE CONSTITUTION OF THE CHURCH OF 


Ph. D. D.C.L. Translated from the German, under the superintendence of, and with Additions 
by, the Author* Post 8 Vo, 9s. 6d. cloth. 

BURDER.— ORIENTAL CUSTOMS, 

« to the Illustration of the Sacred Scriptures. By Dr. Samuil Border. td Edition, 
ditions. Fcp. 8vo. 8s. 6d. cloth. 

BURGER.— THE “ LEONORA” OF BURGER. 

Translated by JtrLlA M. Cameron, With Six large Illustrations, drawn on* Wood by 
D. Maclise, R.A. ahd engraved by John Thompson. Grown 4to. 16s. cloth. 

BURNS.— THE PRINCIPLES OF CHRISTIAN PHILOSOPHY; 

containing the Doctrines, Duties, Admonitions, and Consolations of the Christian Religion. 


BURNS.-CHRISTIAN FRAGMENTS; 

0? , Remarks on the Nature, Precepts, and Comforts of Religion. By JOHN BdftMt/M.D* 
P.R&. Author ca**The Principles of Christian Philosophy.’* Fcp, 8vo. 5s. doth, 

BUTLEl-SKETCH OF ANCIENT & MODERN GEOGRAPHY. 

By Samuel Butler, D.D. late Lord Bishop of Lichfield and Coventry} and formerly Head 
Master of Shrewsbury School. New Edition, revised by the Author’s Sow. 8vo. 9s. boards. 

BUTLER.— AN ATLAS OF MODERN GEOGRAPHY. 

By the late Dr. Butlbr. Consisting of TWenty-three coloured Maps, from a New Set of 
Fhjjegjjgih anJtodexof^t heNM aes of 1% fwes, referring to the IriStades tad Lofr g i t n d es. 





6 


NSW WORKS AND NEW EDITIONS 


BUTLER.— AN ATLAS OF ANCIENT GEOGRAPHY. 

By the late JDr. Botler. Constating of Twenty-three coloured Maps ; with an Accentuated 
Index of alt the Names of Places, referrfngto the Latitudes and Longitudes. New Edition, 
from an entirely new and corrected Bet of Plates. 8vo. 12s. half-bound. 

BUTLER. - A GENERAL ATLAS OF MODERN AND ANCIENT 

GEOGRAPHY. By the late Dr. S Butler. Consisting of Forty-Are coloured Mans, and 
Indices. New Edition, from an entirely new and corrected Bet of Plates. 4to. 24s. half-bound. 

, CALLCOTT.— A SCRIPTURE HERBAL. 

With upwards of 120 Wood Engravings. By Lady CAtLCd%T. Square crown 8vo. 25s. cloth. 

; CARTOONS (THE PRIZE>.-THK PRIZE CARTOONS 

EXHIBITED IN WESTMINSTER HALL. A.D 184*. FaMiahed under the Sanction end 
Patronage of Her Majesty’s Commissioners on the Fine Arts. 

The average size of the Prise Cartoons is fifteen fret in width end ten m height A reduced 
scale of oae inch and a half to the foot has been adopted, and in tbe process Of reduction 
every care bas been taken ft lthAilly to preserve all the characteristic features of the originals , 
and the Engraving of each work has been subjected to tbe approval of its anthor. Lithography 
, has been chosen as the most suitable medium for producing copies of these important works. 

The size of the work is large folio. The price of the Eleven Engravings, in a neat Port- 
4fc>lio, jffS. 5b , Proofs before Letters, 4%. 8s. [Juet ready. 

CATLOW.— POPULAR C0NCH0L0GY; 

Or, the Shell Cabinet arranged' being an Introduction to the Modern System of Conchology 
with a sketch of the Natural History of the Animals, an account of the Formation of the Shells, 
and a complete Descriptive List of the Families and Genera. By Agnes Catlow. Fcp 8vo 
With 312 Woodcuts* 10« fid. cloth. 


CHALENOR.— WALTER GBAY, 

A Ballad, and other Poems. By Mart Chalenor. 2d Edition, including the Authoress’s 
Poetical Remains. Fcp. 8vo 6s cloth. 

CLAVERS.— FOREST LIFE. 

By Mart Clavhrs, on Actual Settler) Author of “A New Home, Who *11 Follow?** 9 vole, 
fcp. 8vo. 12s. cloth. 

COCKS (C.)— BORDEAUX, ITS WINES, AND THE CLARET 

COUNTRY. By C. Cocks, B L. Professor of the Living Languages in the Royal Colleges of 
“ Translator of the Worics of Michelet and Qamet. Dedicated^ by permission, to 


France, nauawtvi «i «■«« 
M Le Comte T. Duch&tel. 


Post 8vo. with View of Bordeaux, 8s. fid. c 


COLLEGIAN’S GUIDE (THE) ; 

Or, Recollections of College Days, setting forth the Advantages and Temptations of a Univer- 
sity Education. By **** ******* M.A. College, Oxford. Post 8vo. 10s. fid. cloth. 

COLLIER (J. PA YNEJ— A BOOK OF ROXBURGHE BALLADS. 

Edited by John Payne Collier, Esq. Fcp. 4to. with Woodcuts, 2ls. boards ; morocco, 38s. 
(bound by Hayday ) 

COLTON.-LACON ; OR, MANY THINGS IN FEW WORDS. 

By the Rev G.C. Colton. New«diUon. 8vo 12s. cloth 

COOLEY.— THE WORLD SURVEYED IN THE NINETEENTH 

(chiefly under- 


Discovery*’ 

; Cyclopaedia, &c.— The First Volume of the Senes contains, 

THE ASCENT of MOUNT ARARAT. By Dr. Frtbdrich Parrot, Professor 
of Natural Philosophy in the University of Dorpat, Russian Imperial Councillor of 
State, &c. 8vo. with a Map by Arrowsmith, and Woodcuts, Us. doth. 

The Second Work of the Senes wlU be 

ERMAN’S TRAVELS through SIBERIA. 2 vol».8vo. with Illustrations. [tn^prea t. 

COOLEY— THE HISTORY OF MARITIME AND INLAND 

DISCOVERY. By W. D. CooLgY, gsq. 2 vole, fcp 8vo. with Vignette Titos, 18s. cloth. 


CONVERSATIONS ON BOTANY. 




Edition, improved. Fcp. 8vo. 22 Plates, 7s. fid doth) vrtth the ptetascolouf&fl, 12s. doth. 
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NEW WORKS AND NRW EDITIONS 


i 



PUBLISHED Bf Mfc&SftS. LONGMAN, BfROWft, AND CO. 


« 

of the ROYAL GALLERY at DRESDEN, drawn on Stone, from the Original*, by ft*nf 


Hanfetaengd t with “ 
XLVIII. imperial fe 
Subscribers} to Non 




tea, 19*. each. 

V To be completed ip a few more numbers. 


and German. Not. I. to 
Letter- press, price 90s. to 


DRUMMOND (DR. J. I.)— LETTERS TO A YOUNG NATU- 

RALIST, ON THE STUDY OF NATURE AND NATURAL THEOLOGY. By Jam» L. 

Drummond, M.D. Author of " First Steps to Botany/’ Sat, Second Edition. Poet Svo. with 

Wood Engravings, 7s. 6d. boards. 

DRUMMOND.-EIRST STEPS TO BOTANY, 

Intended as popular Illustrations of the Science, leading to Ha study as a branch of genera 

education. By J. L. Drummond, M.D. 4th Bait. 19mo. with numerous Woodcuts, 9s. bds. 

DUNHAM.— THE HISTORY OF THE GERMANIC EMPIRE. 

By Dr. Dunham. 8 vols. fcp. 8vo. with Vignette Titles, 18s. cloth. 

The History or Europe during the The History or Poland. By Dr. 
Middle Ages. By Dr. Dunham. 4 vols. Dunham. Fcp. Svo. with Vignette Title, 

fcp. Svo. with Vignette Titles, £\. 4s. cloth. 6s. cloth. 

The History or Spain and Portugal. T “* „ L ™ B 0 ' ™ 

By Dr. Dunham. 5 vols. fcp. 8veu with V Rl 

Vignette Titles, rfl. 10a. cloth. Titled . dothf ^ Vignette 

The History or Sweden, Denmark, The Lives or British Dramatists, 
and Norway. By Dr. Dunham. 8 vols. By Dr. Dunham, R. Bell, Esq. &c. 9 vols. 

fcp. 8vo. with Vignette Titles, 18s. cloth. fcp. Svo. with Vignette Titles, 19s. doth. 


The History or Europe during the The History or Poland. By Dr. 
Middle Ages. By Dr. Dunham. 4 vols. Dunham. Fcp. 8vo. with Vignette Title, 

fcp. Svo. with Vignette Titles, £\. 4s. cloth. 6s. cloth. 

The History or Spain and Portugal. The Lives or the I»uT>mu 
By Dr. Dunham. 5 vols. fcp. 8veu with V Rl 

Vignette Titles, rfl. 10a. cloth. Titlef&. dothf ^ Vignette 

The History or Sweden, Denmark, The Lives or British Dramatists, 
and Norway. By Dr. Dunham. 8 vols. By Dr. Dunham, R. Bell, Esq. &c. 9 vols. 

fcp. 8vo. with Vignette Titles, 18s. cloth. fcp. Svo. with Vignette Titles, 19s. doth. 

DUNLOP.— TRAVELS IN CENTRAL AMERICA. 

With a Journal of nearly Three Years’ Residence in the Country. To which are added, a 
Sketch of the History of the Republic, and an Account of Its Climate, Productions, Com- 
merce, & c. By Robert Glasgow DuNlop, Esq. Post 8vo. with Map, 10s. 6d. cloth. 

DUNLOP (JOHN).— THE HISTORY OF FICTION : 

Being a Critical Account of the most celebrated Prose Works of Fiction, from the earliest 
Greek Romances to the Novels of the Present Age. By John Dunlop, Esq. 3d Edition, 
complete m One Volume. Svo. 16 b. cloth. , 

EASTLAKE. - MATERIALS FOR A HISTORY OF OIL 

PAINTING. By Charles Look Eastlare, Esq. R.A. F.R.S. F.S.A.; Secretary to the 
Royal Commission for Promoting the Fine Arts in connexion with the rebuilding of the Houses 
of Parliament, &c. 8vo. 16s. cloth. 

ECCLESTON (JAMES) -AN INTRODUCTION TO ENGLISH 

ANTIQUITIES. Intended as a Companion to the History of England. By James Eggle- 
ston, B.A. Head Master of Sutton Coldfield Grammar SehooL Svo. with numerous En- 
gravings on Wood, 21s. cloth. 

ELLI0TS0N -HUMAN PHYSIOLOGY: 

With which is inconiorated much of the elementary part of the “ Institutiones Physiologic*” 
of J F. Blumenbach, Professor in the University of Gottingen. By John Elliotson, M.D. 
Cantab. F.R.S. Fifth Edition. 8vo. with numerous Woodcuts, j 09. 9s. doth. 

ENGLISHMAN’S GREEK CONCORDANCE OF THE NEW 

TESTAMENT: being an Attempt at a Verbal Connexion between the Greek and the English 
Texts i including a Concordance to the Proper NameB, with Indexes, Greek-English and 
Englisn-Greek. 2d Edition, with a new Index. Royal 8vo. £2s. cloth. 

ENGLISHMAN’S HEBREW AND CHALDEE CONCORDANCE 


EPHEMERA.-'A HANJJ-BOOK OF ANGLING ; , 

Teaching Fly-fishing, Trolling, Bottom-fishing, Salmon-fishing j the Natural History of River 
Fish, and the best modes of Catching them. By Ephemera, of Bell’s Life in London. 
Fcp. 8vo. with numerous Wood Engravings, 9a. cloth. 


them. By Ephemera, of Bell’a Ufa in London, 
ngs, 9a. cloth. 


ESDAILE (DR. JJ-MESMERISM IN INDIA; 

And its Practical Application in Surgery and Medicine. By JamrrBsdailb, M.D. Civil 
Assistant-Surgeon, E.I.C.S. Bengal, Fcp. 8vo. 6a. fid. cloth. 
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vnm works and new rmtions 


EVANS'.-THE SUGAR PLANTER’S MANUAL: . . 

*^.^B^tteAtttfc*taii4n*8»*lrfromtte8*^Ca» £,«.J.Bn SAtK-D. 

FARSI. -^A 'TREATISE ON THE STEAM ENGINE, , 

' ^ BMr - bT 

FAWN. (THE) of SERT0MU8. 

gYttfs. post Svb. 18s. doth. ' 

V A« iVM&it coAtahu Btely tad grapAk pictwHof a^malnlts 8 dlrtiht Kge, Jr* toaunand It to the perusal 

of our readers."— Came. 

FERGUS.— HISTORY OF UNITED STATES OF AMERICA, 

From the Discovery of America to the Election of General Jackson to the Presidency. By the 
Itav. H. Famous* 9 vote. fep. 8vo. with Vignette Titles, 18s. doth* 

FITZROY (LADY). -SCRIPTURAL CONVERSATIONS BE- 

TWEEN CHARLES and his MOTHER. By jLady Charles Fitskoy. Fcp. 8vo. 4s. 6d. doth. 

FORSTER.— THE STATESMEN OF THE COMMONWEALTH 

OF ENGLAND. With an Introductory Treatise on the Popular Progress in English History. 
By John Forster, Esq. 5 vols. fcp. 8vo with Original Portraits of Pym, Eliot, Hampden, 
Cromwell, abd an Historical Beene after a Picture hy Gattermole, 41. lOf. cloth. 

The abbve 8 vole, form Mr. Forster’s portion of the Lives of Eminent British-Statesmen, hy Sir 
Jafres Mackintosh, the Right Hoh. T. P. Courtenay, and John FOrster, Esq. 7 vote. ftp. 8vo . 
with Vignette Titles, £9. Is. cloth. 

FORSTER (REY. C.)-THE HISTORICAL GEOGRAPHY OF 

ARABIA : or, the Patriarchal Evidences of Revealed Religion. A Memoir, with illustrative 
Maps and an Appendix, containing Translations, with aa Alphabet and Glossary of the 
Hamyaritlc Inscriptions recently discovered in Hadramaut. By the Rev. Charles Forster, 
BJa Author of “Mahometanism Unveiled.” a vote. 8v0. 80s. cloth. 

FORSTER (REV. C.)-THE LIFE OF JOHN JEBB, D.D. F.R.S., 

late Bishop of Limerick. With a Selection from bis Letters. By the Rev. Charles 
Forster, B.D. Rector of Stisted, and formerly Domestic Chaplain to the Bishop. Second 
Edition. 8vo. with Portrait, Ac. 16s. cloth. 


FOSBROKE.— A TREATISE ON THE ARTS, MANNERS, 

MANUFACTURES, «nd INSTITUTIONS of the GREEKS and ROMANS. By Gw Rot. 
T. D. PdflBROKR, &C. ft vote. fcp. 8vo. with Vignette litlee, lSs. doth. 

FRANCIS.— NOTES FROM A JOURNAL KEPT IN ITALY 

and SICILY during the years 1844, 1845, and 1846. By J. G. Francis, B.A. 8vo. with Eight 
Lithographic Illustrations, from Drawings by the Author, Us. cloth. 

FROM OXFORD TO ROME; 

And, How it fared with some who lately made the Journey, By a C6M panion TUa vMllrr. 
New Edition, revised and corrected. Fcp. 8vo. with Frontispiece, 6s. doth. 

GASCOYNE.— A NEW SOLUTION, IN PART, OF THE SEALS, 

TRUMPETS, and otter SYMBOLS of tte REVELATION of ST.JOHN: being «n Attempt 
to move that, aa far aa they are fulfilled, they denote the Rise, Increase, and Maturity of the 
Man of Sin, and the Coming of our Lord Jesus Christ fr>r his Destruction. By the Rev. R. 
Gaboovnb, A.M. ISrao. Bs. cloth. 

GERTRUDE. 

s&Mi sx? N*ri; 

GILBART (J. W.) - THE HISTORY AND PRINCIPLES OF 

BANNING, fev Jambs William Gilbaet, General Manager of the Louden and West- 
minster Bank. sd Edition. 8vo. 94. boards. 

GLEIG.-LItES OF MOST EMINENT BRITISH MILITARY 

COMMANDERS. By the Rev. 0. R. Gleio. 8 vote. fcp. 8vo. with Vignette Titles, Ms. doth. 

GOLDSMITH. - IHE POETlCAli WORKS OF OLIVER 

GOLDSMITH. Ilhutrab - -- -- - - 

Thomas Greswick, A.R.A. 
bars of the Etching Club. 


» JSK “• 


bj^BOLtON CoRNBt, 


_ , or, bound in morocco, by Heyday, 41. 18s^ 

V*Ofie Hundred Copies, 41 . as. au*, printed on prepared paper of great beauty. 
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.GQOD.^THE BOOK OF NAMES. *. - r 

A lavra mk Pheaemsns of Creation* By Jon* Mason 

Go*MlD.PJL&,fce. Third Edition, corrected. 3 volt. fcp. Svo. 344. doth. 

OWHL-HEI SCIENTIFIC' PHENOMENA OF DOMESTIC 

By Charles /oqt» Gower. Now Edition, fey. 6fo, with 

GRAHAM -ENGLISH; OR, T&E ART OF COMPOSITION: 


explained in aSerfeeof Instructional^ Examples, 
revised and improved. Pep. Svo. 6«. cloth. 


By G. P. Graham. Now Edition, 


GRANT (MRS.)— LETTERS FROM THE MOUNTAINS. 

Being: the Correspondence with her Priends, between the rears 1773 and 1808b By Mrs Grant, 
of limn. Sixth Edition. Edited, with notes and Additions, by her son, J. ft Grant, 
Esq. 3 vols. post Svo. 21s. cloth. 

GRANT (MRS.)— MEMOIR AND CORRESPONDENCE OF 


the late Mrs. Grant, of Lags 
American Lady,” Etc. Bolt 
with Portrait, 8ls, Od. cloth. 


> Author of "Letters from the Mountains," "Memoirs of an 
by her Son, J. P, Grant, Esq. 3d Edition. 8 vols. post Svo. 


GRATTAN.-THE HISTORY OF THE NETHERLANDS, 

Prom the Invasion by the Romans to the Belgian Revolution in 1830. By T. C. Grattan, 
Esq. Fcp. 8vo. with Vignette Title, 6s. cloth. 

GRAY (THOMAS).— GRAY’S ELEGY, 

Written in a Country Churchyard. Illuminated in the Missal style. By Ownn Jones, 
Architect. Imp. Svo. 3)i. 6d. elegantly bound In patent relievo leather. 


itly boqnd in patent relievo leather. 


GRAY AND MITCHELL’S ORNITHOLOGY.— THE GENERA 

Of BIRDS ; comprising their Generic Characters, a Notice of the Habits of each Genoa, and 
an extensive List of Species, referred to their several Genera. By Georob Robert Gra v, 
Acad. Imp. Georg. Florent. S 00 . Covresp. Senior Assistant of the Zoological Department, 
British Museum ; and Author of the « List of the Genera of Birds," &C. &c. Illustrated with 
Three Hundred and Fifty imperial quarto Plates, by David William Mitchell. 

In course of publication, in Monthly Parts, 10s. 6d. each 1 each Part consisting generally of 
Pour imperial quarto coloured Plates and Three plain, and accompanying Letterpress ; giving 
the Generic Characters, short Remarks On the Habits, and a List of Species of each Genus as 
complete as possible. The uncoloured Plates contain the Characters of all the Genera of 
the various Sub-families, consisting of numerous details of Heads, Wings, and Feet, as the 
case may require, for pointing out their distinguishing Characters. 

V The work will not exceed Fifty Monthly Parts, of which Forty have appeared. 

Order L— Acclpitres, has been completed, and may be had separately. Imperial svo. with 
15 coloured and 13 plain Plates, 43. 6s. boards. 

GREENER.— THE GUN; 

Or, a Treatise on the various Descriptions of Small Fire-Arms. By W. Greener, Inventor of 
an improved method of Firing CanRop by Percussion, Ac. Svo. with Illustrations, 15s. boards. 

GRIMBLOT (P.)— LETTERS OF WILLIAM III. AND LOUIS 

XIV. and of their Ministers. Illustrating the Domestic and Foreign Policy** England during 
the period which followed the Revolution of 1688. Extracted from the Archives pf France 
and England, and from Family pajfers. Edited J>yP. Grimblot. 3vols.8vo. UntUp rest. 

GUICCIARDINI (F.)— THE MAXIMS OF FRANCIS GUfC- 


Talleyrand, M. Guttot, &c. j and a Sketch or ras uie or uuiccisroini. oquare rep. mm wan 
PovtridLfs. boards; dr bound in morocco by Haydaj, 14s. 

GUTCH.tA lytell GESTE OF ROBIN HQDR: ’ 

- With Aatient and Modem Ballads and Songs relative to this celebrated Yeoman. To 
' which wprSxed, his History and Character, grounded upon other Documents than those 

Engravings, sos. doth. ' * ' 

GWILT.-AN ENCYCLOPEDIA 0F ARCHITECTURE; 





PUBLISHES BT HX88S8. LONGMAN, BROWN, AND CO. 18 


HOARE.^A DESCRIPTIVE ACCOUNT OP A NEW METHOD 

of PLANTING sad MANAGING 'tile HOOTS of GRAPE VINES'. By Climbs* j&>*Rie, 
Author of "A Treatise on the Cultl vat ion of the Gripe Vine on Open Well*.” *2mo.5s. cloth! 

JEOARE.— A PRACTICAL TREATISE ON THE CULTIVATION 

o . «OF TtfE^GRAPE VINE ON OPEN WALLS. By Clrmhnt Hoarb. 8d Edition. 8vo. 

HOTReT-ENGLISH WORKS op THOMAS HOBBES, 

Of Malmesbury i now first collected by Sir. William Molksworth, Bert 16 vols. 8vo. 
8s. cloth. 

V Separately i the English Works, in 11 vols. 49. 10s. ; the Latin Works, in 9 vole. 43. 10». 

HOLLAND— A TREATISE ON THE MANUFACTURES IN 

METAL. By J . Holland, Esq. 8 vols. fcp. Vignette Titles, about 300 Woodcut#, 18a, cloth. 

HOLLAND.-MEDICAL NOTES AND REFLECTIONS. 

By Hknry Holland. M.D. F.R.S. Ac. Fellow of the Royal College of Physicians, Physician 
Extraordinary to the Queen, and Physician in Ordinary to Bis Royal Highness Prince Albert. 
2d Edition. 8vo. 18s. cloth. 4 

HOOK (DR. W. F.HTHE LAST DAIS OF OUR LORD’S 

MINISTRY : a Course of Lectures on the principal Events of Passion Week. By Walter 
Farquhar Hook, D O. Vicar of Leeds, Prebendary of Lincoln, and Chaplain in Ordinary to 
the Queen. 4th Edition. Fcp. 8vo. 6s. cloth. 

HOOKER -KEW GARDENS; 

Or, a Popular Guide to the Royal Botanic Gardens of Kew. By Sir William Jackson 
Hookbr, K.H. DT.C.L. F.R.A. 9c L.S. Ac. Ac. Director. New Edition. 16mo. with numerous 
Wood Engravings, is. sewed. 

HOOKER.— THE BRITISH FLORA, 

In Two Vols. Vol. 1 ; comprising Pheenogamous or Flowering Plants, and the Ferns. By Sir 
William Jackson Hookbr, K.H. LL.D. F.R.A. and L.S. Ac. Ac Ac. Fifth Edition, with 
Additions and Corrections s and 173 Figures illustrative of the Umbelliferous Plants, the 
Composite Plants, the Grasses, and the Ferns. 8vo. with 13 Plates, 14s. plain) with the 
pfates coloured, 34s. cloth. 

Vol. 2, in Two Parts, comprising the Cryptogamia and Fungi, completing the British Flora, and 
forming Vol. 9, Parts l and 2, of Smith’s English Flora, 24s. boards. 

HORNE (THE REV. T. H.)-AN INTRODUCTION TO THE 

CRITICAL STUDY Mid KNOWLEDGE of the HOLY SCRUTURBS. By Thoma. 
Hartwrll Horne.B.D. of St. John’s College. Cambridge j Rector of the united Parishes 
of St. Edmund the King and Martyr, and St. Nicholas Aeons, Lombard Street; Prebendary 
of St. Paul's. A New Edition, revised and corrected. 9 vols. Svo. with numerous Maps and 
Facsimiles of Biblical Manuscripts, 63s. cloth; or 49, bound in calf half-extra, *by Hayday. 


[ON to the STUDY of the BIBLE. By Thomas Hartwbll Horne, B.D. of St. John's 
allege, Cambridge. Being an Analysis of his “ Introduction to the Critical Study and 
nowledge of the Holy Scriptures." New Edition, corrected and enlarged. 12mo, with Maps 
id other Engravings, 9s. boards. 


HORNE (THE REV. T. H.)-A COMPENDIOUS INTRODUC- 

T10N to the STUDY of the BIBLE. By Thomas Hartwbll HorNe, B.D. of St. John's 

Collei ' — — - *- — — — 

Kno* „ . 

and other Engravings, 

HORSLEY (BISHOP).— BIBLICAL CRITICISM 

On the first Fourteen Historical Books of the Old Testament: and on the first Nine Prophetical 
Books. By Samubl Horsley, LL.D. F.R.S. F.S.A. Lord Bishop of St. Asaph. 2d Edition, 
containing Translations by the Author never before published, together with copious Indices. 
2 vols. svo. 41. 10a. cloth.— By the same Author, 

THE BOOK of PSALMS ; translated from the Hebrew: with Notes, explanatory and critical 
Fourth Edition, svo. 12s. cloth. < 

HOWITT (MARI).— BALLADS AND OTHER POEMS.- BY 


Maty Howitt. Square crown Svo. with a Portrait, from a picture by Miss Gillies, behutlfoHy 
engraved by W. H. Egteton, iss. doth ; morocco, 36s. (bound bg Hayday J 

HOWITT.— THE CHILD’S YEAR-BOOK. 

Br Mary Howrrr, With Four Illustrations, engraved by John Absogon, GomOriginal 

HOWITT.— THE BOY’S COUNTRY BOOK: 

Being the real Ufe of » foga# y, wrUly ' * 


jm*, Author 
(ju$t ready. 
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H0WITT.--VI8ITS TO REMARKABLE PLACES; - .m 

Old Halls, Battle-Fields, aad Scenes iBustratlvo of Striking Passages i» EaglisEHistoryand 
Foeft^Jgr William Howirr. New Edition. Medium 8vo. wjth 40 IMustrations by 


Weld Taylor, 91s. cloth. 


Author of ** The Bunl Life of England,” &c. Med. 8vo. with above 50 Illustrations, 21a. cloth. 

HOWITT.— THE STUDENT-LIFE OF GERMANY. 

From the Unpublished MSS. of Dr. Cornelius. By William Howrrr. 8vo. with 24 Wood- 
Engravings, and Seven Steel Plates, 91s. cloth. # 

HOWITT.-COLONISATION AND CHRISTIANITY: 

A Popular History of the Treatment of the Natives, in all their Colonies, by the Europeans. 
By WfLLiAM Howrm Post 8vo. 10s. (ML cloth. 

HUDSON.-PLAIN DIRECTIONS FOR MAKING WILLS 

In Conformity with the Law, and particularly with reference to the Act t’ Will. 4 and 1 Viet, 
c. 90. To which ia added, a clear Exposition of the Law relating to the distribution of Per- 
sonal Estate in the case or Intestacy ; with two Forms of Wills, and much useful information, 
Ac. By J. C. Hudson, Bsq. New Edition, corrected. Fcp. 8vo. 9s. Od. 

HUDSON.-THE EXECUTOR’S GUIDE. 

Bv J. C. Hudson, Esq, of the Legacy Duty Office, London : Author of “ Plain Directions for 
Making Wills,** and ‘The Parent’s Hand-book.' 1 New Edition. Fcp. 8vo. 5s. cloth. 

These two works may be had in one volume, 7s. cloth. 

HUDSON.-THE PARENT’S HAND-BOOK: 

Or, Guide to the Choice of Professions. Employments, and Situations ; containing useful and 
practical Information on the subject or placing out Young Men, and of obtaining their Edu- 
cation with a view to particular occupations. By J. 0. Hudson, Esq. Author of “ Plain 
Directions for Making WiUa.” Fcp. 8Vo. 5s. cloth. 

HUMBOLDT (BARON) .-BARON HUMBOLDT’S COSMOS : 

A Sketch of a Physical Description of the Universe. Translated, with the Author’s Sanction 
and Co-operation, under Die superintendence of Lieutenant-Colonel Edward Sabins, R.A. 
For.SeeTlLS. Vq 1.L New Edition. Post 8vo. 19s. cloth. [Vti. 11. istoitopret*. 

«« Je tou> antarias, Monsieur, da vans aarrir an touts occasion ds U declaration, qua la bells traduction du Colonel 
dsn ote* wa^et approbation, eat la mis pur laquslle 

* ^^b^ff WWH^^ti anMatk>a unflailubim in *«nphft i ft> Hh to ^’ fr M grt> ^Pjj , °- 

HUME.— THE LEARNED SOCIETIES AND PRINTING CLUBS 

actibo^Notioe* of their Periods and Places of Meeting, fee. With a General Int 

HUNT.— RESEARCHES ON LIGHT : • > 


ibaknnk all 
BbrtHun- 


Chemical and Ifolefetita 






PUBLISHED W MUSSES. LOU OMAN, BROWN, AND CO. H 


.JAMES.— A HISTORY OR THE LIFE OF EDWARD ME 
JEBB. - A LITERAL TRANSIdOTON' -OF ME BOOH' OF 

} iutebd&f WUhrttritd Imiif PoftJoiJf hud SKondStractun; To which ate added. 
i Wisulitkms on the word «Sei*h,” add oh the Authorship, Order, Titles, and Poetical 
• (i |esi3«.of tbePMhu. By the Rct. Johk J*»b, A.M. R retor at lW»toW. 3 vouTiSo. 

JEBB oksHtitf AW'D iNOX ''(ALEXANDER)! - THIRTY 

YEARS* CORRESPONDENCE between John Jebb, D.D. F.R.S. Bfahop of Llmericlc, Ardfert, 

JEFFREY. -CONTRIBUTIONS TO THE EDINBURGH 

REVIEW. By Francis Jevpiirv, now One of the Judges of the Ccttit 6f Session in Scotland. 
New Edition. 8 vole. &yo.*43s. cloth. 

JOHNSON.-THE FARMER’S ENCYCLOPEDIA, 

And Dictionary of Rural Affaire: embracing all the recent Diecoverlee in Agricultural Che- 
Wood Engravings, j 6* 9. 10e. cloth. 

HATER AND LARDNER.— A TREATISE ON MECHANICS. 

By Captain Eater and Dr. Lardmbr. New Edition. Fcp. 8vo. with Vignette Title, and 19 
Plates, comprising 394 distinct figures, 6a. cloth. 

KEIGHTLEY.— OUTLINES OF HISTORY. 

From the Earliest Period. By Thomas Ksishtut, Esq. New Edition, corrected and con- 
siderably improved. Fcp. 8vo. 6s. cloth { or 6s. fid. bound, 

KING (COL. J. A.) - TWENTY-FOUR YEARS IN THE 

ARGENTINE REPUBLIC | embracing the Author to Personal Adventures, with the Civil 


and Military History of the Country, and an Account of ite Political Condition before and 
during the Administration of Governor Rosas, his course of Policy, the Causes and Character 
of his Interference with the Government of Monte Video, and the circumstances which led to 
the Interposition of England and Franoe. By Col. J. Anthony Ring, an Officer in the 
Army of the Republic. 8vo. 14s. cloth. 

KIP.— THE CHRISTMAS HOLYDAYS IN ROME. 

By the Rev. W. Ingraham Kip, M.A. Edited by the Rev. W. Sewell, B.D. Fellow and 
Tutor of Exeter College. Oxford. F$p. 8vo. 5s. doth. 

KIRBY &SPENCE.-AN INTRODUCTION TO ENTOMOLOGY; 

Or, Elements of Gig Natural History of Insects : comprising an account of noxious and useful 
insects, of their Metamorphoses, Food, StratagemsTHabitations, Societies, Motions, NOises, 


, on ©session of the Pilgrit 
* Notes of a Traveller, ■* &c. 


KNOX (ALEXANDER).— REMAINS OF ALEXANDER KNOX, 

Esq. of Dublin, M.R.I.A , containing Essays, chiefly explanatory of Christian Doctrine, and 
Confidential Letters, with Private Papers, illustrative or the Writer's Character, Sentiments, 
and Life. 8d Edition, 4 vols. bvo. £%, 8s. doth. 

LAING.— NOTES ON THE SCHISM FROM THE CHURGHGF 

ROUE, OHM the OBRKAN-CATHOUC CHURCH, tnetihited by LBeap *S?L CurAl, 
Us October 1844, on oGqssion of the Pilgrimage to the Holy Coat at Treves. By 8. Laino, 
Esq. Author or" Notes of a Traveller, ** &c.9d Edition. Fcp. svo. 5s. doth. 

LAING— THE CHRONICLE OF THE KINGS OF NORWAY, 

fitmaon, with Notes* and a Preliminary Mstoursfc, by Samuel LazRG, Author or "Note* 
of a Traveller,” fircTavols. 8vo. 86s, doth, r 

LAIKG.-AJTOUR IN SWEDEN, ^ > 

^alW8| ^MoreljPDHttnil, tad Bronpnifelgnjte of0Mj*'»dl«h 

LANE (R. J.)— LIFE AT THE WATER-CURE; 


MW WfcRfcS AND NEW EDIflOtfS 


of thdiClttt: 


lanetqn parsonages 

of Bxeter Collie, Oxford. New Edition. Fcp, 8vo, 6s. cloth. ‘ . • \*>:;rx -?v . 

in north-eastern Australia • 

Or. the Future CottonFleld of GreatBrlttln ; its Charaeterirtic* an d Capabilities A^Bdrop^an 
Coloniiatton, with a Disquisition on theOri^n, Mannenu end Custom a of the Aborigines. 

L®5-SSSiiSanS|:A - . 

Or^tbe Country hitherto designated Port Phillip : its Present Condition and Prospects as I 


LAPLACE (THE MARQUIS DE).— THE SYSTEJl OF THE 

WORLD. By if. LbMarquis Db Laplaob. Translated from the French, and elucidated 
with Kxpisnatory Notes. By the Bar. Hbnby H. Haetb, F.T.C.D. M.R.LA. 2 yds. 8vo. 

24s. boards. . . ■ 

LARDNER’S CABINET CYCLOPEDIA; 

Comprising a Series of Original Works On History, Biography, Literature, the Sciences, Arts, 
and Manuracture*. Conducted and edited by Dr. La rdne a. 

The Series, complete, in One Hundred and Thirty-three Volumes, .489. 18s. The works, 
separately, 6s. per volume. 

LARDNER AND WALKER- A TREATISE ON ELECTRICITY, 

MAGNETISM, and METEOROLOGY. By D. Lardkkr, LLB. P.R.S., and C. V. Waikrr, 
Secretary of the Electrical Society. 2 vols. fcp. 8vo. with vignette Titles, 12s. doth. 

LARDNER.— A TREATISE ON HEAT. 

By D. Labdmbb, LL.D., Ac. Pep. 8vo. with Woodcuts and Vignette Title, 6a. cloth. 

LARDNER.— A TREATISE ON HYDROSTATICS AND PNEU- 

MATICS. By Dr. Labdner. New Edition. Fcp. 8vo. with Vignette Title, 6s. cloth. 

LARDNER— A TREATISE ON ARITHMETIC. ^ 

By D. Lardkbr, LL.D. F.R;S. Fcp. 8vo. with Vignette Title, 6a. cloth. 

LARDNER.— A TREATISE ON GEOMETRY. '• 

And its Application to the Arts. By Dr. Labdnbr. Fcp. 8vo. Vignette Titled and upwards 
of 200 figures, 6s. cloth. 

L. E. t.— THE POETICAL WORKS OF LETITIA ELIZABETH 

LANDON. New Edition, 4 vols. fcp. 8vo. with Illustrations by Howard, Ac. 28s. cloth 
lettered j or handsomely pound in morocco, with giU edges, 43. 4 Sr . 

The following Works separately 

TheIMPROVISATRICE. Fcp. I0s.6d. cloth. 1 The GOLDEN VIOLET. Fcp.8vo.10s.6d. doth. 
The VENETIAN BRACELET. 10s.6d. cloth. I The TROUBADOUR. Fcp. 8vo. lOs. 6d. doth. 

LEE -TAXIDERMY; ^ ' 

Or, the ArtnfCdlecting, Preparing, and Mounting Objects of Natovnl History. For the 
tise of MUseums and Travellers. By Mrs. R. Lbb (formerly Mrs. T. E. Bowdich), Author of 
Memoirs of Cuvier, 1 * Ac. 6th Edition, improved, with an accoant of a Visit to Walton 
Hall, and Mr. Waterton’s Method of Presenring Animals. Fcp. 8vo. with Woodcuts, 7s. doth. 

LEE.— ELEMENTS OF NATURAL HISTORY, 

For the use of Scfaoria and Young Persona: comprising the Principles of Classification, 
interspersed with amusing and instructive origins) Accounts of the most remarkable Animals. 
By Mrs. ft. La a (fcnneriyMrs. T. B. Bowmen), Author of 41 Taxidermy, »» (< Memoirs of 
Cuvasr,** Ac. timo. with FlftHIvs Woodcuts, 7s, 6d. bound. * 

LEMPRIERE*— A CLASSICAL DICTIONARY; 

Containing a copious Account of all the proper Names mentioned in Aneient Anthem; with 
Hie Valneof Coins, Weights, and Measures, used amongst the Greek* and Romans thud a 
Chronological Table, By T. Lnfcratnan, D.D. 20th Edition, corrected. 8vo. 9S. dOtBt 


rinebf Coins, Wrights, and Measures, used amongst the Greek* and Romans thud a 
Lological Table, By T. loti* Minna, D.D. 20th Edition, corrected. 8vo. 9*. etotfc 


from a new Sketch by Mr. Leslieft'and a Plate of 44 Spring,” engraved by linens. 21s. i 

LETTERS TO JIY UNKNOWN FRIENDS, ^ 

JSy Jk JCfADY, Author of w Twelve Year? ^go.” Fcp. 8vo. 6a. 6d. cloth, 

ms tsmffirtssravs 

action* , bill the U oot puritanic*! In her plow teal »_8me«XTon. 


PUBLISHED VX MESSRS. LONGMAN, BQPWN, AND CO. 17 


LINDLEY.— INTRODU CTION TO BOTANY. 

■ S&8&- “ d wM ^* Sb 

LINDLEY.— FLORA MEDICA: ^ 

“ **• #f 

LINDLEY.— A SYNOPSIS OF THE BRITISH FLORA, 

Arranged according to the Natural Orders. By Professor Job n Lindlby, Ph.D., F.R.8., Ac. 
8d Edition, with numerous additions, corrections, and improvements, 12mo. 10s. 6d. cloth. 

LINDLEY -The THEORY OF HORTICULTURE: 

Or, an Attempt to explain the Principal Operations of Gardening upon Physiological Prin- 
ciples. By John Lxndlb?) Ph.D., F.R.S. 8vo. with illustrations on Wood, 12s. cloth. 

LINDLEY.— GUIDE TO ORCHARD AND KITCHEN GARDEN; 

Or, an Account of the moat valuable Fruits and Vegetables cultivated in Great Britain : with 
Kalendars of the Work required in the Orchard and Kitchen Garden during every month in the 
year. By G. Lindlby, C.M.H.S. Edited by Prof Lindlky. Svo. ids. bds. 

LINWOOD (W.)-ANTHOLOGIA OXONIENSIS, 

Sive Florilegium e lusibus poeticis diversorum Oxoniensium Gracia et Latlnis decerptum. 
Curante Gumspaco Lin wood, M.A. JSdia Christi Alummo. 8vo. 14s. cloth. 

LOUDON (MRS.)— THE AMATEURGARDENER’SCALENDAR: 

Being a Monthly Guide as to what should be avoided, as well as what should be done, in a 
Garden in each Month : with plain Rules how to do what is requisite; Directions for Laying 
Out and Planting Kitchen and Plower Gardens, Pleasure Grounds, and Shrubberies: and a 


Short Account, m each Month, of the Quadrupeds, Birds, and Insects then most injurious to 
Gardens. By Mm. Loudon, lOmo.wftb numerous Wood Engravings, 7s. 6d. cloth. 

LOUDON (MRS.)— THE LADY’S COUNTRY COMPANION; 

Or, How to Enjoy a Country Lite Rationally. By Mrs. Loudon, Author of “ Gardening for 
Ladies,** &c. New Edition. Fcp. Svo. with a Steel Plate and Wood Engravings, 7s. 6d. cloth. 

LOUDON.— SELF-INSTRUCTION FOR YOUNG GARDENERS, 


Mapping, Architectural Drawing, and l so metrical Pi 
shewing their applications to Horticulture and Aj 
Loudon, F.L.S. H.S. Ac. With a Portrait of Mr. 
8vo. with Wood Engravings, 7s. Ed. cloth. 


rrqrecuon ana perspective; with examples 
Agricultural Purposes. By the late J; C. 
. Loudon, and a Memoir by Mrs. London. 


LOUDON.-AN ENCYCLOPEDIA OF GARDENING: 


Garden, the Flower Garden, Laying-out Grounds, Ac. Bv J. C. Loudon, F.L.S. Ac. A New 
Edition, enlarged and improved. 8vo. with nearly 1,080 Engravings on wood, 50s. doth. 

LOUDON.-AN ENCYCLOPEDIA OF TREES AND SHRUBS: 


he “Arboretum et Fruticetum Britannicum** abridged? < 


f the Hardy Trees 


and Shrubs of Great Britain, Native and Foreign, Scientifically and Popularly Described; 
with their Propagation. Culture, and Uses in the Arts ; and with Engravings of nearly all 
the Species. Adapted for the use of Nurserymen, Gardeners, and Foresters. By J. C. 
Loudon, F.L.S. Ac. 8vo. with 8,000 Engravings on Wood, 42. 10s. cloth* 

A New Edition of the Original Work, in 8 vole. Svo. with above 400 Octavo Plates of Trees, 
and upwards of 2,500 Woodcuts, 410, cloth. 

LOUDON.-AN ENCYCLOPEDIA OF AGRICULTURE: 

Comprising the Theory and Practice of the Valuation, Transfer. Laying-out, Improvement, 
and Management of Landed Property, end of the Cultivation and Economy of the Animal and 
Vegetable productions of Agriculture: including all the latest Improvements, a general History 
of Agriculture in all Countries, a Statistical View of its present State, with Suggestions for 
its future progress m the British Mies tfud Sapptementkbringing down the work to the year 
1844, By J. C. Loudon, F.L.G.Z. anoH.S. Ac. fith Edition. Bvo. with upwarda of I»100 
Engravings on Wood, 42. 10s. doth.— The SuPM.*munr 5s. sewed. 

LOUDON.-AN ENCYCLOPEDIA OF PLANTS: 

Yn dnding «jl the Plants which are now found in, or have been introduced lata. Great Britain s 
giving their Natural History, accompanied Jay such descriptions, engraved figures, and 
elementary details, as may enable a beginner, who is a mere English ruder, to discover the 
name of every Plant which be may find in flower, and acquire all thejnformatlon respecting 


iwmcai|«iu n ucvv yunciai tuum. ovys mm 

i.— The Supplement, teparat^jh 8yo. IM. cfotiL 


re all theinformation respecting 
8. Ac. The Spedfio Gharaeters 
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LOUDON.-AN ENCYCLOPEDIA OP COTTAGE; FARM, AND 

• VILLA. ARCHITECTURE sod FURNITURE ; containing- numerous Designs, from the Villa 
to the Cottage and the Farm, including Farm Houses, Farmeries, and other. Agricultural 
Buildings ; Country Inns, Public Houses, and Parochial Schools ; with the requisite Fittings- 
up, Fixtures, and Furniture, and appropriate Offices, Gardens, and Garden Scenery : each 
Design accompanied by Analytical and Critical Remarks. By J. C. Loudon, F.L.S. &c. 
New Edition, edited by Mrs. Loudon. 8vo. with more than 3,000 Engravings on Wood, 
jf3. 3s. cloth.— The Supplement, separately, 8vo. 7s. 6d. sewed. 

LOUUON.— HORTUS BRITANNICUS: 

A Catalogue of all the Plants indigenous to or introduced into Britain. By J. C. Loudon, 
F.L.S. &c. 8d Edition, with a New Supplement, prepared, under the direction of Mr. 
Loudon, by W. H. Baxter, and revised by George Don, F.L.S. 8vo. Sis. 6d. cloth. 

The Supplement separately, 8vo. Ss. 6d. sewed. 

The later Supplement separately, 8s. 

LOUDON.-HORTUS LIGNOSIS LONDINENSIS; 

Or, a Catalogue of all the Ligneous Plants cultivated in the neighbourhood of London. To 
which are aimed, their usual prices in Nurseries. By J. C. Loudon, F.L.S. &c. 8vo. 7s. 6d. cl. 

LOUDON. -THE SUBURBAN GARDENER AND YILLA 

COMPANION ; comprising the Choice of a Villa or Suburban Residence, or of a situation on 
which to form one; the Arrangement and Furnishing of the House; and the Laying-out, 
Planting, and general Management of the Garden and Grounds ; the wholeadapted for grounds 
from one perch to fifty acres and upwards in extent; intended for the instruction of those 
who know little of Gardening or Rural Affairs, and more particularly for the use of Ladies. 
By J. C. Loudon, F.L.S. Sec. 8vo. with above 300 Wood Engravings, 20s. cloth. 

LOW. -ON THE DOMESTICATED ANIMALS OF GREAT 

BRITAIN ; comprehending the Natural and Economical History of the Species and Breeds; 
Illustrations of the Properaes of External Form ; and Observations on the Principles and 
Practice of Breeding. By David Low. Esq. F.R.S.E. Professor of Agriculture in the Uni- 
versity of Edinburgh. Sec.; Author of " Elements of Practical Agriculture,” Sec. 8vo. with 
Engravings on Wood, 25 b. cloth. 

LOW.— THE BREEDS OF THE DOMESTICATED ANIMALS 

Of Great Britain Described. By David Low, Esq. F.R.S.E. Professor of Agriculture in the 
University of Edinburgh, be. The Plates from Drawings bv W. Nicholson, R.S.A. reduced 
from a Series of Oil Paintings, executed for the Agricultural Museum of the University of Edin- 
burgh, by W. Shiels, R.S.A. 2 vols. atlas quarto, with 56 plates of animals, beautifully col’d 
after Nature, j£10. 16s. half-bound in morocco.— Or in four separate portions, as follows : 

The OX. Atlas quarto, with 22 plates, dtO. I6s. 6d. half-bound in morocco. 

The SHEEP. Atlas quarto, with 21 plates, £0. 16s. 6d. half-bound in morocco. 

The HORSE. Atlas quarto, with Opiates, dSS, half-bound in morocco. 

The HOG. Atlas quarto, with 5 plates, £2. 2s. half-bound in morocco. 

LOW— ELElfilNTS OF PRACTICAL AGRICULTURE; 

Comprehending the Cultivation of Plants, the Husbandry of the Domestic Animals, and the 
Economy of the Farm. By D. Low, Esq. F.R.S.E., Prof, of Agriculture in University of Kdiu- 
burgta. 5th Edition, with Alterations and Additions, and an entirely new set of above 200 
Woodcuts. 8vo. 21s. cloth. 

LOW (PROFESSOR) .—ON LANDED PROPERTY 

And the ECONOMY of ESTATES Is comprehending the Relation of Landlord and Tenant, 
and the Principles and Forms of Leases ; Farm-Buildings, Enclosures, Drains, Embank- 
ments, and other Rural Works; Minerals; and Woods. By David Low, Esq. F.R.S.E. 
Professor of Agriculture in the University of Edinburgh, &e. ; Author of “ Elements of 
Practical Agriculture,” &c. 8vo. with numerous Wood Engravings, 21s. cloth. 

MACAULAY— CRITICAL AND HISTORICAL ESSAYS CON- 

TRIBUTED to The EDINBURGH REVIEW. By the Right Hon. Thomas Babinoton 
Macaulay. 4th Edition. 3 vols. 8vo. 36s. cloth. 

MACAULAY.— LAYS OF ANCIENT ROME. 

By theRight Hon. Thomas Babinoton Macaulay. 9th Edition. Crown 8vo. 10s. 64. cloth. 

MACAULAY.— MR. MACAULAY’S LAYS OF ANCIENT ROME. 

ANew Edition. With .numerous Illustrations, Original and from the Antique, dratta on 
Wood by George Scharf, Jon. and engraved by -Samuel Williams. Fcp. 4to. 2l«. boards ; 
morocco, 42s. (bound bp Heyday.) 


MACKAY (CHARLES)— THE SCENERY AND POETRY OF 




PUBLISHED BY MESSRS; LONGMAN, BlIfeWN, AND CO. 


.MACKINTOSH (SIR JAMES).— SIR JAMES MACKINTOSH’S 

MISCELLANEOUS WORKS ; including his Contribution! to The Edinbuirh Review. 
Edited by Robbbt Jambs Mackintosh, Esq. 8 voU. 8vo. 48s. doth* ' ■ 


MACKINTOSH, fc -THE HISTORY OF ENGLAND. 


Bvo. with Vignette Titles, t£Z. cfoth. 


10 voli. fcp. 


MACKINTOSH (SIR JAMES).-THE LIFE OF SIR THOMAS 

MORE. By tile Right Hon. Sir Ja mes Mackintosh. Reprinted front the Cabinet Cyclo- 
paedia ; and intended as a Present Book or School Prise. Fcp. 8vo. with Portrait, 5s. doth ; 
or bound fh vellum gilt (oW style), 8a. 

M'CULLOCH.— A DICTIONARY, GEOGRAPHICAL, STATIS- 

TICAL, AND HISTORICAL, of the various Countries, Places, and Principal Natural Objects 
in the -WORLD. By J. R. M'Culloch, Esq. A New Edition. 9 vols* 8vo. with Six huge 
Maps* rfi. cloth. 

V The new Articles have been printed separately, as a Supplement to the former Edition. 
They comprise a full Account of the Present State of the United Kingdom, the Oregon Terri- 
tory, &c.. 8vo. 5s. sewed. 

M'CULLOCH. -A DICTIONARY, PRACTICAL, THEORETI- 
CAL, AND HISTORICAL, OF COMMERCE AND COMMERCIAL NAVIGATION. Ulna- 
trnted with Maps and Plans. By J. R. M'Culloch, Esq. An entirdy New Edition, corrected 
enlarged, and improved ; with a Supplement. 8vo. 60s. cloth ] or 55s. half- bound russia. 

The Supplement to the Editions published in 1844 and 1846, may be had separately, 
price 4s. fid. sewed. 

M'CULLOCH (J. R.)— AN ACCOUNT, DESCRIPTIVE AND 

STATISTICAL, of the BRITISH EMPIRE ; exhibiting It. Extent, Phyiical Capacities, Popu- 
lation, Industry, and Civil and Religious Institutions. By J. R. M'Culloch, Esq. fid Edit, 
corrected, enlarged, and greatly improved. 2 thick vols. 8vo. £2. 2s. cloth* 

M'CULLOCH. -THE LITERATURE OF* POLITICAL ECO- 

NOMY : being a Classified Catalogue of the principal Works in the different departments of 
Political Economy, with Historical, Critical, and Biographical Notices. By J. R. M'Culloch, 
‘Esq. 8V0.14s.d0th. . 

M'CULLOCH. -A TREATISE ON THE PRINCIPLES AND 

PRACTICAL INFLUENCE of TAXATION and the FUNDING SYSTEM. By J. R. 
M'Culloch, Esq, 8vo. 15s. cloth. 

MAITLAND (DR. CHARLES). - THE CHURCH IN THE 

CATACOMBS s a Description of the Primitive Church of Rome. Illustrated by its Sepulchral 
Remains. By Charles M aitland, M.D. New Edition, corrected. 8vo. with numerous 
Wood Engravings, 148. doth. ■' 

MARCET.— CONVERSATIONS ON CHEMISTRY; 

In which the Elements of that Science are familiarly Explained and Illustrated by {Experiments. 
By Mrs. Marort. New Edition, enlarged and improved. 2 vols. fcp. 8vo. 14s. cloth. 

MARCET -CONVERSATIONS ON NATURAL PHILOSOPHY; 

In which the Elements of that Sdence are familiarly explained. By Mrs. Marcbt. New 
Edition, enlarged and corrected. Fcp. 8vo. with 23 Plates, 10s. fid. doth. 

MARCET.— CONVERSATIONS ON POLITICAL ECONOMY ; I 

In which the Elements of that Sdence are familiarly explained. By Mrs. Marort. New 
Edition revised and enlarged. Fcp. 8vo. 7s. fid. cloth. 

MARCET. -CONVERSATIONS ON VEGETABLE PHYSIO- 

LOGY; comprehending the Elements of Botany, with their application to Agriculture. 
By Mrs. Marort. New Edition. Fcp. 8vo. with 4 Plates, 9s. cloth. 

MAB-CHT.— CONVERSATION S ON LAND AND WATER. 

By Mrs. Marort. New Edition, revised and corrected., Fcp* 8vo, with coloured Map, 
shewing the comparative altitude of Mountains, 5s. fid. cloth. . • . ' 

MARGARET PERCIVAL. - . 

, By the Author of "Amy Herbert,*' “Gertrude,** and " Laneton Parsonage.** Edited by the 

avols. 
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NW*RTORK8 AND NBW.MHTIQNB 


MARRYAT.— BORNEO AND THE INDIAN ARCHIPELAGO.. 

By'FftAWWB 8. Maury at, late Midshipman of R.M.8. Setnarang*. RieHl y illustrated with 
numerous Uthegraglrfc Drawings and Engravings on Wood, from Original Sketches by Mr. 


[Intkepreu. 


MARRYAT (CAPT.)— MASTERMAN READY: 

Or, the Wreck of the Pacific. Written for Young People. By Captain F. Marrtat, C.B. 
Author pf “ Peter Simple,” &c. 3 volt. fop. 8vo. with Wood Engravings, 2a*. 6d. cloth. 

MARRYAT.— THE MISSION ; 

Or, Scenes in Africa. Written for Young People. By Captain F. Marrtat, C.B. Author of 
“The Settlers in Canada,” &c. 2 vole. ftp. 8vo. 12*. cloth. 

MARRYAT. -THE PRIVATEER’S-MAN ONE HUNDRED 

YBAR8 AGO. By Captain F. Marrtat, C.B. Author of “ Maaterman Ready.” &c. 2 vols. 
fcp. 8vo. 12s. cloth. 

MARRYAT.— THE SETTLERS IN CANADA. 

Written for Young People. By Captain F. Ma rbyat, C.B. Author of “ The Privateers-man 
One Hundred Years Ago,” Ac. New Edition. Fcp. 8vo. with 2 Illustrations, 7s. Ad. doth. 

MAUNDER.— THE TREASURY OP KNOWLEDGE, 

And LIBRARY of REFERENCE i in Two Parts. New Edition, thoroughly revised and 
enlarged. Fcp. 8vo. 10s. cloth ; bound in roan, 12s. 

V The principal contents of the present new and thoroughly revised edition of " The 
Treasury of Knowledge are— a new and enlarged English Dictionary, with a Grammar, Verbal 
Distinctions, and Exercises ; a new Universal Gazetteer ; a compendious Classical Dictionary ; 

* istory and Chronology j a Dictionary of Law Term* ; a new Synopsis of the 
and various useful Tabular Addenda. 


an Analysis of History 
British Peerage j and vi 


MAUNDER -THE SCIENTIFIC & LITERARY TREASURY; 


style, adapted to the comprehension of all persons desirous of acquiring information on the 
subjects comprised in the work, and also adapted for a Manual of convenient Reference to the 
more instructed. By Samuel Maunder. New Edition. Fcp. 8vo. 10s. cloth j bound’ in 


roan, 12s. 


MAUNDER.— THE BIOGRAPHICAL TREASURY: 

Consisting of Memoirs, Sketches, and brief Notices of above 12,000 Eminent Persons of all Age. 


bound in roan, 12s. 

MAUNDER.— THE TREASURY OF HISTORY; 

Comprising a General Introductory Outline of Universal History, Ancient and Modern, and a 
Series of separate Histories of every principal Nation that exists) their Rise, Progress, and 
Present Condition, the Moral and Social Character of their respective inhabitants, their 
Religion, Manners, and Customs, &c. By Samuel Maunder. New Edition. Fcp. 8vo. 10s. 
doth) bound in roan, 12s. 

MAUNDER.— THE TREASURY OF NATURAL HISTORY; 

Or, a Popular Dictionary of Animated Nature i in which the Zoological Characteristics that 
distinguish the different Classes, Genera, and Species will be found, combined with a variety 
of interesting Information illustrative of the Habits, Instincts, and General Economy of the 
Animat Kingdom. By Samuel maunder. Fcp. gvo. uniform with Mr. Maunders other 
Four Treasuries, and embellished with Eight Hundred accurate Engravings on Wood, de- 
signed expressly for this work. [In the Autumn. 

V Mr, Maunder has alio-in a state of considerable forwardness “ The Treasury of Geo- 
graphy,” the particulars of which will be shortly announced. 

MEMOIRS OF THE GEOLOGICAL SURVEY OF GREAT 

BRITAIN, and of the Museum of Economic Geolfoy in London. Published by order of the 
Lords Commissioners of Her Majesty's Treasury. Royal 8vo. with Woodcuts and 9 large 
Plates (seven coloured), 21s. cloth. 

MICHELET (J.)— PRIESTS, WOMEN, AND FAMILIES. 

By J. Michrlbt. Translated from the French (Third Edition, which contains Michelet's 

wrebMion ’ br * Coc “- 
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NBW WORKS AND NEW EDITIONS 


MOORE’S IRISH MELODIES. 

New Edition. Fcp. Bvo* with Engraved Title and Vignette* We. doth ; or, bound in 
morocco, 10s. fid. 

MOORE.— THE HISTORY OF IRELAND, 

From the Earliest Kings of that Realm down to its Last Chief. By Thomas Moore, Esq 
4 vols. fcp. Bvo., with vignette Titles, 34s. cloth. 

MOORE.— THE POWER OF THE SOUL OVER THE BODY, 

Considered in relation tcHHealth and Morals. By Georg b Moore, M.D. Member of the 
Royal College of Physicians, London &c. New Edition. Post 8vo. Ts. 6d. cloth. 

MOORE.— THE USE OF THE BODY IN RELATION TO THE 

MIND. By Gforob Moore, M.D. Member of the Royal College of Physicians, London, 
&c. New Edition. Post Bvo. 9s. cloth. 

MORAL OF FLOWERS (THE). 

3d Edition. Royal Bvo. with 34 beautifully-coloured Engravings, £\ . 10s. half-bound. 

MOSELEY. -THE MECHANICAL PRINCIPLES OF EN6I- 

NEERING AND ARCHITECTURE By the Rev. H. Moseley, M A F R.S , Professor of 
Natural Philosophy aud Astronomy in King’s College, London ; and Author of “ Illustrations 
of Practical Mechanics,” &c. 8vo. with Woodcuts and Diagrams, 24s. cloth. 

MOSELEY.— ILLUSTRATION S OF PRACTICAL MECHANICS*. 

By the Rev H Moseley, M A., Professor of Natural Philosophy and Astronomy in King’s 
College, London , being the First Volume of the Illustrations of Science by the Professors of 
King’s College. New Edition. Fcp. Bvo. with numerous Woodcuts, 8s cloth. 

MOSHEIM’S ECCLESIASTICAL HISTORY, 

Ancient and Modern. Translated, with copious Notes, by Jamfs Murdock, DD Edited, 
with Additions, by Hpnry Soames,M A Rector of Staplefoi d-Tawney, Essex. New Edition, 
revised, and continued to the present time. 4 vole 8vo. 48s. cloth. 

MURRAY.— ENCYCLOPEDIA OF GEOGRAPHY; 

Comprising a complete Descnption of the Fnrth exhibiting its Relation to the Heavenly 
Bodies, its Physical Structure, the Natural History of each Country, and the Industry, Com 
merce, Political Institutions, and Ci\il and Social State of all Nations. By Hugh Murray, 
F R 8 E assisted by other Writers of eminence New Edition. 8vo. with 83 Maps, and up- 
wards of 1,000 other Woodcuts, *63, cloth. 

MY YOUTHFUL COMPANIONS. 

By the Author of “ My School-boy Days.” 18mo. with Frontispiece, 2s. 6d. cloth. 

NECKER DE SAUSSURE.-PROGRESSIVE EDUCATION ; 

Or, Considerations on the Course of Life. Translated and abridged from the French of 
Madame Nkcker De Saussurb, by Miss Holland. 3 vote. fcp. 8vo. 10s. 6d. cloth. 

*** Separately, Vote. I. and II. 12s. ; Vol. III. 7s fid. 

NEWELL (REV. R. H.)— THE ZOOLOG# OF THE ENGLISH 

POETS, corrected by the Writings of Modern Naturalists. By the Rev. R. H. Newell, 
Rector of Little Horme&d. Fcp. 8vo. with Engravings on Wood, 5s. fid. cloth. 

NICOLAS.— THE CHRONOLOGY OF HISTORY. 

Containing Tables, Calculations, and Statements indispensable for ascertaining the Dates of 
Hi&tqncai Events, and of Public and Pm ate Documents, from the Earliest Period to the 
Present lime. By Sir Harris Nicolas, K.C.M.G. Second Edition. Fcp. svo.fis. cloth. 

OWEN. -LECTURES ON *CHE COMPARATIVE ANATOMY 

and PHYSIOLOGY of the INVERTEBRATE ANIMALS, delivered at the Royal College 
of Surgeons in 1843. By Richard Owen, F.R.S. Hunterian Professor to the College. From 
Notes taken by William White Cooper, M.R.C.S. and revised by Professor Owen. With 
Glossary and Index, svo. with nearly 140 Illustrations on Wood* 14s. doth. 

OWEN -LECTURES ON THE COMPARATIVE ANATOMY 

and- PHYSIOLOGY of the VERTEBRATE ANIMALS, delivered at the Royal College of 
Sip$eons4nl*i4,and UHft, By Richard Owen, F.R S. Hunterian Profeasor to the College. 
In 3 von. Vof. I. 8vo. with numerous Woodcuts, 14s. cloth. 


PUBLISHED BT MESSES. LONGMAN, BROWN, AND CO. 28 


. PARABLES OP OUR LORD (ILLUMINATED). 

PARABLES of OUR LORD, richly illuminated, with appropriate Borders, printed m 
Colours and m Black and Gold ; with a Design from one of the early German Engravers. 
Square fcp. 8vo. uniform in size with the “ Seimon on the Mount,'* ais. in a massive carved 
binding in the style of the beginning of the Sixteenth Century j or 30s. bound in morocco 
in the Miss&Utyle, by Hayday. . 

'PARSES- DOMESTIC DUTIES; 

Or, Instructions to Young Married Ladies on the Management of their Households, and the 
Regulation of their Conduct in the various Relations and Duties of Married Life. By Mrs. 
W. Parkks. fltb Edition. Fcp. 8vo. 9s. cloth. 

PARNELL -A TREATISE ON ROADS, 

Wherein the Principles on which Roads should be made are explained and illustrated by the 
Plans, Specifications, and Contracts, made use of by Thomas Telford, Esq. on the Holyhead 
Road. the Right Hon Sir Hbnry Parnell, Bart. 2d Edition, greatly enltuged. 8vo. 
with 9 large Plates, 21s. cloth. 

PATON (A. A.)— SERVIA, THE YOUNGEST MEMBER OF THE 

EUROPEAN FAMILY ; or, a Residence m Belgrade, and Travels through the Highlands and 
Woodlands of the Interior, during the years 1843 and 1844. By Andrew Archibald Pacon, 
Esq. Post 8vo. with Portrait and Plate, 12s. cloth. 

PATON (A. A.)— THE MODERN SYRIANS ; 

Or, Native Society in Damascus, Aleppo, and the Mountains of the Druses. Post 8vo. 
10s. 6d. cloth. 

PEARSON -PRAYERS FOR FAMILIES : 

Consisting of a shoit but comprehensive Form for the Morning and Evening of every Day in 
the Week. Collected by the late Edward Pbakson, D.D. With a Biographical Memoir of 
the Author. New Edition. 18mo. 2s. 6d. cloth. 

PEARSON.-AN INTRODUCTION TO PRACTICAL ASTRO- 

NOMY. By the Rev. W. Pearson, LL.D. F R.b., &c., Ret tor of N>uth Killworth, 
Lucesterslme, and Treasurer to the Astronomical Society of London. 2 vols. 4to with 
Plates, jC7. 7s. boards. 

PEREIRA -A TREATISE ON FOOD AND DIET: 

With Observations on the Dietetical Regimen suited for Disordered States of the Digestive 
Oigans, and an Account of the Dietaries of some of the pnncipnl Metiop< htan and other 
Establishments for Paupers, Lunatics, Cnminals, (Juldien, the Sick, &c By Jon. Pbrkika, 
M.D. F.R.S. & L.S. Authoi of “ Elements of Matena Medica ” 8vo. 16s. cloth. 

PERICLES. 

A Tale of Athena in the 83d Olympiad. By the Author of “ A Buef Sketch of Greek 
Philosophy.” 2 vols. post 8vo. 188. cloth. 

PESCHEL (C. F.) -ELEMENTS OF PHYSICS. 

By C. F. Peschel, Pnnciigkof the Royal Military College, Dresden. Translated from the 
German, with Note*; by E. Wtot. 3 vols. fcp. 8vo. with Diagrams and Woodcuts, 21s. cloth. 

( Part 1. The Physics of Ponderable Bodies. Fcp. 8vo. 7s. 6d cloth. 

Part 2. Imponderable Bodies (Light, Heat, Magnetism, Electricity, and Electro- 
Dynamics). 2 vols. fcp. 8vo. 18s. 6a cloth. 

PHILLIPS.— FIGURES AND DESCRIPTIONS OF THE 

PALEOZOIC FOSSILS of CORNWALL, DEVON, and WEST SOMERSET, observed in 
the course of the Ordnance Geological Survey of that District. By John Phillies, F.R.S. 
F.G.S. &c. Published by Order of the Lords Commissioner of H.M. Tieasury. 8vo. with 
6o Plates, comprising very numerous figures, 9s. cloth. 

PHILLIPS.— A GUIDE TO GEOLOGY. 

By John Phillips, F.R.S.G.S., &c. Fcp. 8vo. with Plates, 6s. cloth. 

PHILLIPS.— A TREATISE ON GEOLOGY. 

By John Phillips, F.R.&.G.S., &c. 2 vols. fcp. 8vo. with Vignette Titles and Woodcuts, 
12s. cloth. 
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NEW WORKS AND NEW EDITIONS 


PITMAN (REV. J. RJ— A COURSE OF SERMONS 

On some of the chief Subjects in the Book of Psalm* $ containing Three or more for each Day 
of the Month: abridged from Eminent Divines of the Established ( hurch. By the Rev. J. R. 
Pitman, A.M. Domestic Chaplain to Her Royal Highness the Duchess of Kent. Svo. 14s. cl. 

PLUNKETT.— THE PAST AND FUTURE OF THE BRITISH 

NAVY. By Captain the Hon. E. Plum kbit, R.N* Second Edition, corrected and enlarged ; * 1 
with Notes, ana new Information communicated by several Officers of Distinction. Post 6vo. ! 
8s. to. cloth. I 

PLYMLET (PETER) -LETTERS ON THE SUBJECT OF THE 

CATHOLICS TO MY BROTHER ABRAHAM, WHO LIVES IN THE COUNTRY. By 
Pbtkb Plymlby. 2lst Edition. Post Svo. 7s. cloth. 

POETS’ PLEASAUNCE (THE) ; 

Or, Garden of all Sorts of Pleasant Flowers, which our Pleasant Poets have in past time for 
Pastime planted : with the right ordering of them. By Eden Warwick. Square crown 
8vo. with numerous Illustrations engraved on Wood. f/n October . 

POISSON (S. D.)— A TREATISE ON MECHANICS. 

ByS.D. Poisson. 2d Edition. Translated from the French, and illustrated with Explanatory 
Notes, by the Rev. Henry H. Hartb, late Fellow of Trinity College, Dublin. 2 vols. 8vo. 
jgl. 8s. cloth. 

POPE (ALEXANDER).— THE WORKS OF ALEXANDER POPE. 

Edited by Thomas Roscoe, Esq. With the Author’s Life. A New Edition. 8 vols. Bvo. 
4s. cloth. 

PORTER. -A TREATISE ON THE MANUFACTURE OF SILK. 

By G. R. Porter, Esq. F.R.S. Author of « The Progress of the Nation,” &c. Fcp. Svo. with 
Vignette Title, and 39 Engravings on Wood, 6s. doth. 

PORTER.— A TREATISE ON THE MANUFACTURES OF 

PORCELAIN AND GLASS. By G. R. Porter, Esq. F.R.S. Fcp. 8vo. with Vignette Title 
and 50 Woodcuts, 6s. doth. 

PORTLOCK.— REPORT ON THE GEOLOGY OF THE COUNTY 

ofLONDONDERRY, and of Parts of Tyrone and Fermanagh, examined and described under 
the Authority of the Master-General and Board of Ordnance. By J. E. Portlock, F.R.S. 
&c. Bvo. with 48 Plates, 248. cloth. 

POWELL.— THE HISTORY OF NATURAL PHILOSOPHY, 

From the Earliest Periods to the Present Time. By Baden Powell, M.A., Savilian Professor 
of Mathematics in the University of Oxford. Fcp. 8vo. Vignette Title, 6s. doth. 

PYCROFT (REY. J.)-A COURSE OF ENGLISH READING, 

adapted to every Taste and Capacity : with Anecdotes of Men of Letters. By the Rev. 
J\mkb PvcRorT, B.A. Editor of “Virgil, with Marginal References”; Author of “ Latin 
Grammar Practice,” and “ Greek Grammar Practice.” Fcp. 8vo. 6s. 6d. cloth. 

QUARTERLY JOURNAL OF. THE GEOLOGICAL SOCIETY 

of LONDON. Edited by David Thomas Anstbd, M.A. F.R.S. Fellow of Jesus College, 
Cambridge; Professor of Geology in King’s College, London ; Vice-Secretary of the Geolo- 
gical Society. Svo. 4s. each number, sewed. 

QUINET. -CHRISTIANITY IN ITS YUlIOUS ASPECTS, 

From the Birth of Christ to the French Revolution. By E. QuiNet, of the College of France. 
Translated, with the Author’s approbation, by C. Cocks, B.L. i6n»o. 2s. sewed. 

RANKE’S HISTORY OF THE REFORMATION. 

Translated by Sarah Austin, Translator of Ranke’s “ History of the Popes.” Vols. I. and II. 
Svo. 80s., Vol. III. 18s., cloth. 

READER (THOMAS).— TIME TABLES 

On a New and Simplified Flan ; to farilitate the Operation of Discounting Bills, and the 
Calculation of Interest on Banking and Current Accounts, &c. : shewing, without calcu- 
lation, the Number of Days from every Day in the Year4o any other Day, for any period 
not exceeding 865 Days. By Thomas Rbadbr. Post 8ro. 14s. cloth ; or 17s. calf lettered. 

REGISTRAR-GENERAL.-THE SEVENTH ANNUAL REPORT 

Of the REGISTRAR-GENERAL of BIRTHS. DEATHS, and MARRIAGES, in ENGLAND, 
1848. 8VO. 6s. doth.— Also, 

Flfkt * RifpQtt (1889), Bvo. 8s. | Third Report <1841), «vo. 4a, j Fifth Report <l«% Bvo. 5 s. 
Second Report (1840), svo. 4s. | Fourth Report (1842), 8Vo. 4s. | Sixth Report (1844), 8vo. 5a. 
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REECE -THE MEDICAL GUIDE, 

For the use of the Clergy, Heads of Families, Seminaries, and Junior Practitioners In Medi- 
cine , comprising a complete Modern Dispensatory, and a Practical Treatise on the Distin- 
guishing Symptoms, Causes, Prevention, Cure and Palliation, of the Diseases incident to the 
Human Frame. By R. Reece, M.D. loth Edition. 8vo. 12s. boards. 

REID (DR.) -ILLUSTRATIONS OF THE PRINCIPLES AND 

PRACTICE of WARMING and VENTILATING, with Preliminary Remarks on Health and 
Length of Life. By D. B. Reid, M.D. F.R.S.E. 8vo. with Diagrams and Woodcuts, 16s. cloth. 

REPTON -THE LANDSCAPE GARDENING & LANDSCAPE 

ARCHITECTURE of the late Humphry Rbpton, Esq , being his entire works on these 
subjects. New Edition, with an historical and scientific Introduction, a systematic Analysis, 
a Biographical Notice, Notes, and a copious alphabetical Index. By J. C Loudon, F.L.S, &c. 
8vo with 250 Engravings, and Portrait, 30s. cloth ; with coloured plateB, 6s. cloth. 

REYNARD THE FOX : 

A lenowned Apologue of the Middle Age Reproduced in Rhyme Embellished throughout 
with Scroll Capitals, m Colours, from Wood-block Letters made expressly for this work, after 
Designs of the 12th and 13th Centuries. With an Introduction, by Samuel Naylor, late 
of Queen’s College, Oxford. Laige square 8vo. 18s. cloth. 

RICH. -AN ILLUSTRATED COMPANION TO THE LATIN 

DICTIONARY, being a Dictionary of all the Words respecting Visible Objects connected 
with the Arts, Science, and Every-day Life of the Ancients. Illustrated by neatly 2,000 
Woodcuts from the Antique. By Anthony Rich, Jun 13 A. late of Cams College, Cambridge , 
and one of the Contributors to Di . Smith’s “ Dictionary of Greek and Roman Antiquities.” 
Post 8vo. [Jh the prei*. 

RIDDLE. -A COMPLETE ENGLISn-LATIN AND LATIN- 

ENGLISH DICTIONARY, compiled from the best sources, chiefly German. By the Rev. 
J. E. Riddle, M A. New Edition. 8vo 31s 6d cloth. 

Separately $ The En RT llsh - Lat m Dictionary, 10s. 6d. cloth. 

1 y < The Latui-English Dictionary, 21s. cloth. 

RIDDLE. -A DIAMOND LATIN -ENGLISH DICTIONARY. 

For the Waistcoat-pocket. A Guide to the Meaning, Quality, and right Accentuation of Latin 
Classical Woids. By the Rev. J. E Riddll, M A. New Edition. Royal 32mo. 4S. bound. 

RIDDLE. -ECCLESIASTICAL CHRONOLOGY ; 

Or, Annals of the Christian Church, from its Foundation to the present Time. Containing a 
View of General Clraicli History, and the Cours' of Secular Events, the LimitB of the 
Church and its Relations to the State; Conti oversies , Sects and Paities, Rites, 
Institutions, and Discipbne ; Fcclesiastical Writers, Ac By the Rev. J. E. Riddle, M.A , 
Author of “A Complete Latin Dictionary.” 8vo. 15s. cloth. 

RIDDLE-LETTERS FROM AN ABSENT GODFATHER; 

Or, a Compendium of Religious Instruction for Young Persons. By the Rev. J. E. Riddle, 
M.A. , Author ot “ A Complete Latin Dictionary.” Fcp 8vo. 6s. cloth. 

RITCHIE (ROBERT.) -RAILWAYS: THEIR RISE AND 

PROGRESS, and CONSTRUCTION. With Remaiks on Railway Accidents, and Proposals 
for their Prevention. By Robert Ritchie, Esq F R S. S A Civil Engineer, Associate of 
the Institute of Civil Engineers. Fcp. 8vo with Woodcuts and Diagrams, 9s. cloth. 

RIVERS.— THE ROSE AMATEUR’S GUIDE: 

Containing ample Descriptions ot all the fine leading varieties of Roses, regularly classed in 
their respectivelamihes; theu History and mode of Culture. ByT. Rivers, Jun. ithEdition, 
corrected and unproved Fcp 8vo. 6s. cloth. 

* .* In this edition only the moat select varieties art described, both eld and new , those of Inferior interest have 
been omitted , and several pages of new matter have been added 

ROBERTS.— A COMPREHENSIVE VIEW OF THE CULTURE 

of the VINE under GLASS. By Jam es Roberts, Gardener to Matthew Wilson, Esq. Eshton 
Hall, Skipton, Yorkshire. 12mo. 5s. 6d. cloth. 

ROBINSON (JAMES). -THE WHOLE ART OF CURING, 

PIOKLINO, AND SMOKING MEAT AND FISH, both in the British anil Foreign Mode.. 
WifB many useful Miscellaneous Receipts, and full Direction! for the Construction of an 
economical Drying Chimney and Apparatus, on an entirely New Plan. By Jambs Robinson, 
Eighteen Years a Practical Curer. Fcp. 8vo. 4s. 6d. cloth. 
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NEW WOUKS AND NEW EDITIONS 


ROGERS— THE VEGETABLE CULTIVATOR; 

Containing a plain and accurate Description of all the different Species of Culinary Vegetables, 
with the most approved Method of Cultivating them by Natural and Artificial Means, and 
the best Modes or Cooking them-. Together with a Description of the Physical Herbs in general 
Use. By J. Rogers, Author of “ The Fruit Cultivator.” 2d Edition. Fcp. 8vo. 7s. cloth. 

ROGET (P. M.)- THE ECONOMIC CHESS-BOARD; 


New Edition in a neaf foolscap 8vo. case, price 2s. 6d. 

R0MK.-THE HISTORY OF ROME. 

(In the Cabinet Cyclopaedia.) 2 vols- fcp. 8vo. with Vignette Titles, 12s. cloth. 

ROSCOE.— LIVES OF EMINENT BRITISH LAWYERS. 

By Henry Roscoe, Esq. Fcp. 8vo. with Vignette Title, 6s. cloth. 

ROW^ON (F.)-THE DEBATER; 


. with 
. Frederic 

SANDFORD (REV. JOHN).-PAROCHIALIA, 

Or, Church, School, and Parish. By John Sandford, B.D. Vicar of Dunchurch, Chaplain 
to the Lord Bishop of Worcester, and Rural Dean. 8vo. with Woodcuts, 16s. cloth. 

SANDFORD.— WOMAN IN HER SOCIAL AND DOMESTIC 

CHARACTER. By Mrs. John Sandford. 6th Edition. Fcp. 8vo. 6s. cloth. 

SANDFORD— FEMALE IMPROVEMENT. 

By Mrs. John Sandford. 2d Edition. Fcp. 8vo. 7s. 6d. cloth. 

SCHLEIDEN (PROFESSOR). -PRINCIPLES OF SCIENTIFIC 

BOTANY. ^By M. J. Schlridkn, Professor of Botany at Jena. Translated by E. Lankks- 


tbr, M.D. F.I 


8vo. with numerous Wood Engravings. 


[In the press. 


SCHOPENHAUER-YOUTHFUL LIFE AND PICTURES OF 


TRAVEL: being the Autobiography of Madame Schopenhauer. 
German. 2 vols. fcp. 8vo. 12s. boards. 


Translated from the 


SCOTT.— THE HISTORY OF SCOTLAND. 

By Sir Walter Scott, Bart. New edition. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

SEAWARD.- SIR EDWARD SEAWARD’S NARRATIVE OF 

HIS SHIPWRECK, and consequent Discovery of certain Islands in the Caribbean Sea : with 
a detail of many extraordinary and highly interesting Events in liis Life, from 1733 to 1749, as 
written in his own Diary. Edited by Miss Jane Porter. 3d Edition, with a New Nautical 
and Geographical Introduction. 2 vols. post 8vo. 21s. cloth. 

SERMON ON THE MOUNT (THE). 

Intended for a Birth-day Present, or Gift Book for all Seasons. Printed in Gold and Colours, 
in the MiBsal style, with Ornamental Borders by Owen Jones, Architect, and an illuminated 
Frontispiece by W. Boxall, Esq. A New Edition. Fcp. 4to. in a rich brocaded silk cover, 
21s. ; or bound in morocco, by Hayday, 25s. 

SELECT WORKS OF THE BRITISH POETS, 

From Ben Jonson to Beattie. With Biographical and Critical Prefaces, by Da. Aikin. 
A New Edition, with Supplement, by Lucy Aikin ; consisting of additional Selections from 
more recent Poets. 8vo. 188. clqth. - 

SELECT WORKS OF THE BRITISH POETS, 

From Chaucer to Withers. With Biographical Sketches, by R. Southey, LL.D. 8vo. 30s. 
cloth ; with gilt edges, 31s. 6d. 

*/ The peculiar feature of these two works is, that the Poems are printed entire, without mutilation or abridg- 
ment— a feature not possessed by any similar work, and adding obviously to their interest and utility. 

SHAKSPEARE, BY BOWDLER. 


ana other Artists, 21s. cloth; or, in 8 vols. 8vo. without Illustrations, j£4. 14s. 6d. boards. 
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SHELDON (F.) — THE MINSTRELSY OF THE ENGLISH 

BORDER being a Collection of Ballads, Ancient, Remodelled, and Original, founded on 
■well known Border-Legends with ill usti alive Notes By Frederick Sheldon. Square 
post 8vo. 15s. cloth , morocco, 30s. (bound by Hay day ) * ^ 

SHELLEY, &c.— LIVES OF THE MOST EMINENT LITERARY 

MEN or ITALY, SPAIN, and PORTUGAL. Dy Mrs. Sill, 1 . 1 . By. sir D. Brewster, 
J Montgomery, Ac. 3 vols. fcp. 8vo. with Vignette li tics, 18s. cloth. 

SHELLEY— LIVES OF MOST EMINENT FRENCH WRITERS. 

By Mrs. Shelley, and others. 2 vols. fcp. 8vo. with Vignette Titles, 12s. clptli. 

SHEPHERD (THE REV. W.)-H0RyE AP0ST0LICJE 

Oi , a Digested Narrative of the Acts and Writings of the Apostles of Jesus Christ. Arranged 
uctoiding to Townsend. By the Rev. William Siiefhlrd, B.D. Fcp. 8vo. 5s. 6d. cloth. 

SHORT WHIST : 

Its Rise, Piogiess, and Laws ; with Observations to make any one a Whist Player; containing 
also the Laws of Piquet, Cassmo, Dearth, Cribbagc, Backgammon. By Major A*****. 
9tl. Edition. To which ai e added. Precepts for Tyi os. By Mi s. B * * * *. Fcp. 8vo. 3s cloth. 

SIIUNAMMITE.— THE GOOD S1IUNAMMITE. 

Iiorn the Scuptuies— 2 kings, chap. IV vv. 8 to 37 With Six Onginal Designs, and an 
Ornamental Boidci to each page, in the Missal style, printed in Colours and Gold. Super- 
ni tench d and punted by L Gkunfk. Septate fcp 8\o. uniform in size with “ Ihe Sermon 
on the Mount,” “ Parables of Our Lord,” and “ lunacies ot Our Savioui.” [In the Autumn . 

SIBLEY AND RUTHERFORD.— EARTHWORK TABLES, 

For Railways and othei Public Woiks. By Chakli s K. Sibley, Civil Fngmeer; and 
William HuriiERtoRD, of the R.M. Academy, Woolwich. 4to 12s. Gd. in limp cloth, oi 
15s. bound m flexible leather. 

*** lliese Tables, are calculated for various slopes, and to cential widths, for ev< ry foot, 
fiOin 23 tect to 13 feet. Then object is to turnish at a glance results which requite considerable 
tali illations witli tables at pieBent in use. They aie computed to show the total content lor 
one t ham m length, w ith heights at each end horn 0 to GO feet, at intervals of half a toot. No 
multiplu ation is ueccssaiy. 

SINCLAIR.— THE JOURNEY OF LIFE. 

By Catiiikini Sinclair, Author ot “Modern Act omplislnnents,” “Modern Society,” 
“ Jane Bouverie,” &c. Fcp 8vo 5s cloth 

SINNETT.— BYWAYS OF HISTORY, 

Iiom the Twelfth to the Sixteenth Century. By Mis. Plrcy Sinneit. 2 \ols postSvo 
18s. cloth. 

SMITH (MRS.)— THE FEMALE DISCIPLE OF THE FIRST 

'IHREE CENTURIES of the CHRISTIAN ERA hci Inals and her Mission ByMis. Henry 
Smith, lep 8vo Gs. cloth. 


SMITH.— SAC RED ANNALS; , 

Oi, Researches into the History and Religion of Mankind, Horn the Creation of the World to I 
the Death of Isaac deduced ti om the Wi itings ot Most s and other Inspired Authoi s, t opiously 
illustiated and confirmed by the Ancient Recoids, liaditions, and Mythology of thp Heathen 
Woild. By Gi ohge Smiih, 1 S.A. Ac. Authoi ot “ llie Religion ot Ancient Britain,” Ac. 
Clown 8vo. 10s. cloth. 

SMITH (GEORGE). -PERILOUS TIMES; 

Oi, the Aggiessions ot Antichristian Enor on Scriptuial Chi istianity, consulcied in reference 
to the Dangers and Duties of Protestants By Geo Smith, F A.S. Ac. Icp. 8\o. 6s. cloth. 

SMITH (GEORGE). - THE RELIGION OF ANCIENT 

BRITAIN HISTORICALLY CONSIDERED oi , a Succinct At t ount of the several Religious 
S\ steins which have obtained m this Island from the Earliest 'limes to the Norman Conquest 
including an Investigation into the Early Progress ot Pnor m the Chustian Church, the 
Inttoduction of the Gospel into Britain, and the State ot Religion m England till Popery hod 
gamed the ascendancy. By George Smith, F.A.S. Ac. 2d Edition. 8vo. 7s. 6d. cloth. 

SMITH.— TI1E ENGLISH FLORA. 

By Sir Jamfs Edward Smi^h, M.D. T.R.S., late President of the Linnean Society, Ac. 

6 vols. 8vo dB3. 12s boards. 

Contents —Vols. I. to IV. The Flowering Plants and the Fi rns, 8s. 

Vol V Part 1, 12 s.— Cryptogamia , comprising the Mosses, Hepatite, Lichens, Characee, 
andAlge. By Sir W. J Hooker. 

Vol. V. Part 2, 12s.— The Fungi— completing the work, by Sir J. W. Hooker, and the Rev. 
M. J. Berkeley, F.L.S. Ac. 
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NEW WORKS AND NEW EDITIONS 


SMITH-COMPENDIUM OP THE ENGLISH PLORA. 

By-Sir J. E. Smith. 2d Edit, with Additions, &c. By Sir W. J. Hookbr. 12mo. 7s. 6d. cl. 
THE SAME IN LATIN. 5th Edition, 12mo. 7s. 6d. 

SMfTH -AN INTRODUCTION TO THE STUDY OP BOTANY. 

By Sir J. E. Smith, late President of the Linnean Society. 7th Edition, corrected ; in which 
the objectof Smith’s “ Grammar of Botany” is combined with that of the “Introduction. , **‘ 
By Sir William Jackson Hooker, K.H., LL.D., &c. 8vo. with 36 Steel Plates, 16s. cloth ; 
with the Plates coloured, £2. 12 s. 6d. cloth. 

SMITH ( SYDNEY) .—SERMON S PREACHED AT ST. PAUL’S 

Cathedral, the Foundling' Hospital, and several Churches in London; together with others 
addressed to a Country Congregation. By the late Rev. Sydnby Smith, Canon Residentiary 
of St. Paul’s Cathedral. 8vo. 12s. cloth. 

SMITH.-THE WORKS OP THE REY. SYDNEY SMITH. 

3d Edition, with Additions. 3 vols. 8vo. with Portrait, 36s. cloth. 

*•* Thin collection Constats or the author's contributions to the Edinburgh Review, Peter Plymley’a Letters on 
the Catholics, and other miscellaneous works. 

SOPHOCLES, BY LINWOOD. 

SOPHOCLIS TKAGCEDI.P. SUPERSTITES. Recensnit, et brevi adnotatione Instruxit 
Gulielmus Linwood, A.M. ;Edis Christi apud Oxonienses AlumnuB. 8vo. 16s. cloth. 

SOUTHEY’S (ROBERT) COMPLETE POETICAL WORKS; 

Containing all the Author’s last Introductions and Notes. Complete in one volume, with 
Portrait and View of the Poet’s Residence at Keswick, uniform with Byron’s and Moore’s 
Poems. 8vo. 2 is, cloth ; or 42s. bound in morocco, by Hayday. 

Also, an Edition in 10 vols. fcp. 8vo. with Portrait and 19 Plates, £2. 10s. cloth ; morocco, j£4.10s. 

SOUTHEY (ROBERT).— THE DOCTOR, &c. 

Vol. VI. From the Papers of the late Robert Southey, LL.D. Edited by bis Son-in-Law, 
the Rev. John Wood Warter. Post 8vo. 10s. 6d. cloth. 

V The Seventh Volume, to complete the work, is in the press. 

SOUTHEY (ROBERT). - THE LATE MR. SOUTHEY’S 

COMMON-PLACE BOOK ; comprising his Readings and Collections in History, Biography, 
Manners and Literature, Voyages and Travels, &c. &c. ; systematically arranged. 

- [In the press. 

SOUTHEY.— THE LIFE OP WESLEY; • 

And Rise and Progress of Methodism. By Robert Southey, Esq. LL.D. 3d Edition, with 
Notes by the late Samuel Taylor Coleridge, Esq., and Remarks on the Life and Character of 
Jolm Wesley, by the late Alexander Knox, Esq. Edited by the Rev. Charles Cuthbkrt 
South ey, A.M. Curate of Cockermouth. 2 vols. Svo. with 2 Portraits, 28s. cloth. 

SOUTHEY, fc. -LIVES OP THE BRITISH ADMIRALS: 

With an- Introductory View of the Naval History of England. By R. Southey, Esq. and 
R. Bell, Esq. 5 vols. fcp. 8vo. with Vignette Titles, £\. 10s. cloth. 

SPIRIT OF THE WOODS (THE). 

By the Author of “The Moral of Flowers.” 2d Edition. Royal Svo. with 23 beautifully- 
coloured Engravings of the Forest Trees of Great Britain, £\. l Is. 6d. cloth. 

STABLE TALK AND TABLE TALK; 

or, SPECTACLES for YOUNG SPORTSMEN. By Hahry II I ROYER. 2 vols. 8vo. with 
Portrait, 24s. cloth. 

“ This work will become a great favourite with all persons who aTe connected with the turf, the chase, and the 
world of manly sports. It is written In a pleasant, off-hand, dashing manner, and contains an immense variety 
of information and entertaining matter." — W eekly Dispatch. 

STEBBING.— THE HISTORY OP THE CHRISTIAN CHURCH, 

from its Foundation to a.d. 1492. By the Rev. H. Stubbing, M.A. &c. 2 vols. fcp. 8vo. 
with Vignette Titles, 12s. cloth. 

STEBBING.— THE -HISTORY OP THE REFORMATION. 

By the Rev. H. Stubbing. 2 vols. fcp. Svo. with Vignette Titles, 12s. cloth. 

STEEL’S SHIPMASTER’S ASSISTANT ; 

Compiled for the use of Merchants, Owners and Masters of Ships, Officers of Customs, and all 
Persons connected with Shipping or Commerce : containing the Law and Local Regulations 
affecting the Ownership, Charge, and Management of Ships and their Cargoes ; together with 
Notices of other Matters, and all necessary Information for Mariners. New Edition, rewritten 
throughout. Edited by Graham Willmore, Esq. M.A. Barrister-at-Law;— The Customs 
and Shipping Department, by Gkokge Clements, of the Customs, London, Compiler of 
“The Customs Guide 1 The Exchanges, &c. and Naval Book-keeping, by William Tate, 
Author of “The Modem Cambist.” 8vo. 28s. cloth ; or, 29s. bound. * 
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STEEPLETON ; 

Or, High Church and Low Church. Being the present Tendencies of Parties in the 
exhibited in the History of Frank Faithful. By a Clergyman. Fcp. 8vo. 6s. cloth. 

STEPHENS. -A MANUAL OF BRITISH C0LE0PTE1 


cloth. 

TEBjff 

asceSGS? to 

iera. By J. F. 


or, BEETLE^ : containing a Description of.all the Species of Beetles hitherto 

* inhabit Great Butain and Ireland, Ac. With a Complete Index of the Genera. 

Si eph ens>, F.L.S. Author of “ Illustrations of Entomology.” Post 8vo. 14s. cloth. 

SWAINSON. -A PRELIMINARY DISCOURSE ON THE 


STUDY OF NATURAL HISTORY. By W. Swainson, Esq. Fcp. 8vo. 6s. cloth. 

Natural History and Classification 
of Fish, Amphibians, and Reptiles. By 
W. Swainson, Esq. 2 vola. fcp. 8vo. 12s. 


ATreatiseon the Natural History and 
Classification of Animals. By W. 

Swainson, Esq. Fcp. 8vo. 6s. 

Natural History and Classification 
of Quadrupeds. By W. Swainson, Esq. 

Pep. 8vo with Woodcuts, 6s. cloth. 

Natural History and Classification of 
Birds By W. Swainson, Esq. 2 vols. 
fcp. 8vo. with 300 Woodcuts, 12s. cloth. 

History and Natural Arrangement of 
Insecis. By W. Swainson, Esq., and W. 

E. Shuckard, Esq. Fcp. 8vo. 6s. cloth. 

Animals in Menageries. By W. Swainson, 

Esq. Fcp 8vo. Vignette Title and numerous 
Woodcuts, 6s. cloth. 

SWITZERLAND.— THE HISTORY OF SWITZERLAND. 

(In the Cabinet Cyclopaedia.) Fcp. 8vo. with Vignette Title, Cs. cloth. 

SYMONDS.— THE LAW RELATING TO MERCHANT SEAMEN, 

Arranged chiefly for the Use of Masters and OfHcers in the Arerrhant Service. With an 
Appendix, containing the Act 7 and 8 Vic. c. 112 ; the Regulations under which Lascais may 
be employed, and some forms of Proceedings before Magistrates. By E. W. Symonds, 
Esq Chief Clerk to the Thames Police Court. 3d Edition. 12mo. 5a. cloth. 


Habits and Instincts of Animals. By 
W. Swainson, Esq. Fcp. 8vo. with Vignette 
and numerous Woodcuts, 6s. cloth. 

A Treatise on Malacology ; or, the Natu- 
ral Classification of ShellB and Shell-fish. 
By W. Swainson, Esq. Fcp. 8vo. 6s. cloth. 

A Treatise on Taxidermy; with the Bio- 
graphy of Zoologists, and Notices of their 
Works. By W. Swainson, Esq. Fcp.8vo.6s. 


TATE.— HORATIUS RESTITUTUS; 

Or, the Books of Horace arranged in Chronological Order, according to the Scheme of Dr. 
Bentley, from the Text of Gesnei , con ected uud mipi oved. With a Preliminary Dissertation, 
very much enlarged, on the Chionology of the Woiks, on the Loc ahties, and on the Life and 
Character of that Poet. By the Rev. James 1 a n- , M A. 2d Edition. 8vo. I2s. cloth. 

TATE. -THE CONTINUOUS HISTORY OF THE LIFE AND 

WRITINGS OF ST. PAUL, on the basis of the Acts ; with lntercalai y Mattel of Sacred 
Nanative, supplied fiom the Epistles, and elucidated in occasional Dissertations * with the 
Horse Paulina; of Dr. Paley, in a more correct edmon, subjoined. By James Tail, M A. 
Canon Residentiary of St. Paul’s. 8vo. with Map, 13s cloth. 

TAYLER (REV. CHARLES B.)— MARGARET; 

Or, the Peail. By the Rev. Charles B Tayllr, M A. Rector of St. Peter’s, Chester, Author 
of “ May You Like It,” ** Recoids of a Good Man’s Life,” &t. New Edition. Fcp 8vo. 6s cl. 


TAYLER (REV. CHARLES B.)— LADY MARY; 

Or, Not of the World. By the Rev. Ciiarlfs B Taylfr, Rector of St Peter’s, Chester; 
Author of “ Margaiet, or the Pearl,” &c. New Edition. Fcp. 8vo. 6s. fid. cloth. 

TAYLER (REV. C. B. )— TRACTARI ANI SM NOT OF GOD : 

Sermons. By the Rev. C. B. Tayler, M.A. Rector of St Peter’s, and Evening Lecturer of 
St. Maiy’s, Chester , Author of “ Records of a Good Man’s Life,” &c. Fcp. 8vo. 6s. cloth. 

TAYLER (REV. C. B.)-D0RA MELDER; 

A Story of Alsace By Meta Sander. A Translation. Edited by the Rev. C. B. Tayler, 
Author of “ Recoids of a Good Man’s Life,” &c. Fcp. 8vo. with two Illustrations, 7s. cloth. 

TAYLOR (JEREMY).— BISHOP JEREMY TAYLOR’S ENTIRE 

WORKS: with the Life by Bishop Heber. Revised and corrected by the Rev. Charles 
Page Edln, Fellow of Oriel College, Oxfoid. The Second Volume (the Fust in the order of 
publication) contains the Life of Cnnst, complete. 8vo. 10s. 6d. cloth. 

V* To be completed in Twelve Volumes. Vol. III. containing the Holy Living and Dying, 
will be published t» October. 

THIRLWALL — THE HISTORY OF GREECE. 

By the Right Rev. the Lord Bishop of St. David’s (the Rev. Connop Thirlwall). A New 
Edition, revised ; with Notes. Vols, 1. to III. 8vo. with Maps, 86s. cloth. To be completed 
in 8 volumes, price 12s. each. {Vol. IV. tn October . 

V* Also, an Edition in 8 vols. fcp. 8vo. with Vignette Titles, ^2. ss. cloth. 
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NEW WORKS AND NEW EDITIONS 


THOMSON’S SEASONS. 


With Notea, illustrative of the Natural History, Biography, Classical Allusions, and General 
.Philosophy contained in the Poems. By Anthony Todd Thomson, M.D. F.L.S. &c. &c. 
Km. 8vo. [In October. 


SON’S SEASONS. 


by Hayday, 36s. 


rn o\i Woo3^ 
; Engravers, 
in morocco. 


THOMSON.-THE DOMESTIC MANAGEMENT 0E THE SICK 

BOOM, necessary, in Aid of Medical Treatment, for the Cure of Diseases. By Anthony 
Todd Thomson, M.D. F.L.S. &c. 2d Edition. Post 8vo. 10s. 6d. cloth. 

THOMSON (JOHN).— TABLES 0E INTEREST, 

At Three, Four, Four-and-a-Hnlf, and Five per Cent., from One Pound to Ten Thousand, and 
from One to Three Hundred and Sixty-five Days, in a regular progression of single Days; 
with Interest at all the above Rates, from One to Twelve Months, and from One to Ten Years. 
Also, numerous other Tables of Exchanges, Time, and Discounts. By John Thomson, 
Accountant in Edinburgh. 12mo. 8s. bound. , 

THOMSON-EXPERIMENTAL RESEARCHES ON TIIE E00D 

of ANIMALS and the FATTENING of CATTLE ! with Remarks on the Food of Man. 11? 
Robert Dundas Thomson, M.D. of tbe University of Glasgow. Fcp. 8vo. 5s. cloth. 

TISCHENDORFF.— TRAVELS IN THE EAST. 

By Constantine Tischkndorff, F.ditor of the “Codex Ephraim Rescriptus,” “Codex 
Friderico-AugustanuB, ,, &c. Translated from the German by W. E. Siiuckard. l6mo. 

’ 6s. 6d. cloth. 

TOMLINE (BISHOP).-AN INTRODUCTION TO THE STUDY 

of the BIBLE : containing Proofs of the Authenticity and Inspiration of the Holy Scriptures ; 
a Summary of the History of the Jews ; an Account of the Jewish Sects ; and a brief 
Statement of the Contents of tlie several Books of the Old and New Testaments. By George 
Tomline, D.D. F.R.S. 20th Edition Fcp. 8vo. 5s. 6d. cloth. 

TOMLINS.— A POPULAR LAW DICTIONARY ; 

Familiarly explaining the Terms and Nature of English Law ; adapted to the comprehension 
of persons not educated for the legal profession, and affording information peculiarly useful 
to Magistrates, Merchants, Parochial Officers, and others. By Thomas Edlyne Tomlins, 
Attorney and Solicitor. Post 8vo. 18s. cloth. 

T00KE.-A HISTORY OF PRICES : 

With reference to the Causes of their principal Variations, from 1792 to the Present Time 
Preceded by a Sketch of the History of the Corn Trade in the last Two Centuries. By Thomas 
Tooke, Esq. F.R.S. 3 vols. Svo. ^2. 8s. cloth. 

*** Separately, Vols. l and 2, 36s. ; Vol. 3, 12s. 

T0PHAM- CHEMISTRY MADE EASY, 

For the Use of Agriculturists. By John Topham, A.M. Rector of St. Andrew, St. Mary 
Witton, and St. Nicholas, Droitwich. 3d Edition. 16mo. 2s. sewed. 

TOWNSEND (CHARLES). - TIIE LIVES OF TWELVE 

EMINENT JUDGES of the LAST and of the PRESENT CENTURY. By W. C'harlbh 
Townsend, Esq. A.M. Recorder of Macclesfield ; Author of “ Memoirs of the House of 
Commons.” 2 vols. 8vo. 28s. cldth. 

TREVOR; OR, THE NEW SAINT FRANCIS. 

A Tale for the Times. Fcp 8vo. 6s. cloth. 

TROLLOPE (REV. W.)— ANALECTA TIIEOLOGICA : 

A Critical, Philological, and Exegetical Commentary ou the New Testament, adapted to the 
Greek Text : compiled and digested from the most approved sources. British and Foreign, and 
so arranged as to exhibit the comparative weight of the different Opinions on Disputed Texts. 
By the Rev. William Trollope, M.A. New Edition. 2 vols. 8vo. j61. 12s. cloth. 

TURNER.— THE HISTORY OF ENGLAND, 

From the Earliest Period to the Death of Elizabeth. By Sharon Turner, Esq. F.A.S. 
R.A.S.L. New Editions. 12 vols. 8vo. *68. 3s. cloth. —Or, separately, 

THE HISTORY of the ANGLO-SAXONS. 3 vols. 8vo. ^2. 5s. boards. 

THE HISTORY of ENGLAND during the MIDDLE AGES. 5 vols. 8vo. ^3, bds. 
THE HISTORY of the REIGN of HENRY VIII. 3 vols. Svo. 26s, boards. 

THE REIGNS of EDWARD VI., MARY, and ELIZABETH. 3 vols. 8vo. 32s. bds. 
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NEW WORKS AND NEW EDITIONS. 


WEBSTER.-AN ENCYCLOPEDIA OP DOMESTIC ECONOMY; ■ 

■JfcfiW Bpnaing such subjects as are most immediately connected with Housekeeping as. The 
jMnUBuctKm of Domestic Edifices, with the modes of Warming, Ventilating, and Lighting 
t description of the various articles of Furniture, with the nature of their Matei ials— 

Servants, &c. &c. &c. By Tj jas Webster, F.G S. &c , assisted by the late 
i Author of M Domestic Dutic.*.” 8vo. with nearly 1,000 Woodcuts, 50s. cloth. ^ 

TOT (DR. G.)— THE BIBLE, THE KORAN, AND THE 

TALMUD; or. Biblical Legends of the Mussulmans, compiled from Arabic Sources, and 
compared with Jewish Traditions. By Dr. G. Weil, Librarian of the University of Ileidelbeig, 
Fellow of the Asiatic Society of Pans, &c. Translated from the German, with Occasional 
Notes. Post 8vo. 7s. 6d. cloth. 

WESTWOOD (J. 0.)— AN INTRODUCTION TO THE MODERN 

CLASSIFICATION OF INSECTS ; founded on the Natural Habits and compounding Organi- 
sation of the different Families. By J. O. Westwood, F.L S &c. &c. &c. 9 vols. 8vo. with 
numerous Illustrations, £2. 7s. cloth. 

WHITLEY -THE APPLICATION OP GEOLOGY TO AGRI- 

CULTURE, and to the Improvement and Valuation of Land . with the Nature and Properties 
of Soils, and the Principles of Cultivation. By Nicholas Whitley, Land-Surveyor. 8vo. 
7s. 6d. cloth. 

WILBERPORCE (W.)-A PRACTICAL VIEW OF THE pre- 
vailing RELIGIOUS SYSTEMS of PROFESSED CHRISTIANS, in the Higher and 
Middle Classes in this Country, contrasted with Real Christianity. By Wm Wilberforce, 
Esq. M.P. 17th Edition. 8vo. 8s. boards.— 20th Edition. Fcp 8vo. 4s. 6d. cloth. 

WILKINSON.-A CATECniSM OF CHURCH HISTORY IN 

GENERAL, from the Apostolic Age to the Present Time To which is added, a Catechism 
of English Church History; with a Summary of principal Events, in Chronological Older. 
By the Rev. W. F. Wilkinson, A.M. Theological Tutor of Cheltenham College. Fcp. 8vo. 
6a. cloth. 

WILLOUGHBY (LAL’O.-A DIARY, 

Purporting to be by the LA DY , i LLOUGHBY, of the Reign of Charles I : embracing some 
Passages of her Domestic. Histo-y from 1635 to 1648. Produced in the style of the period to 
which the Diary refers. 5th Edit. Square fcp. 8vo. 8s. boards , or 18s. m morocco by Hayday 

WILLOUGHBY (LADY).— A PEW REMAINING PASSAGES 

from the DIARY of LADY WILLOUGHBY. Crown 4to uniform with the First Edition of 
Lady Willoughby’s Diary. [In the Autumn. 

WILSON. -THE LANDS OF THE BIBLE VISITED AND 

DESl RIBED, in an Extensive Journey undertaken with special reference to the piomotion 
of Biblical Research and the advancement of the Cause of Philanthropy. By John Wilson, 
D.D. F.R.S. Honorary President of the Bombay Branch of the Royal Asiatic Society, Member 
of the Editorial Committee of the Asiatic section of the Royal Society of Northern Antiquanes 
at Copenhagen, Missionaiy of the Free Church of Scotland, &c. 2 vols. 8VO. with Maps and 
numeiouB Illustrations, £1. 16s. cloth. 

WINTER (J. W.)— THE HORSE IN HEALTH AND DISEASE : 

Or, Suggestions on his Natural and General History, Varieties, Confoimation, Paces, Age, 
Soundness, Stabling, Condition, Training, and Shoeing. With a Digest of Veterinary Practice. 
By Jambs W. Winter. M.R.C.V S L Member of the Association Littdraire d’Egypte, late 
Veterinary Surgeon to Mehemet All and Ibrahim Pasha. 8vo. 10s. 6d cloth. 

WOOD.— A PRACTICAL TREATISE ON RAILROADS, 

And Interior Communication in General; containing numerous Experiments on the Powers 
of the Improved Locomotive Engines, and Tables of tbe comparative Cost of Conveyance on 
Canals, Railways, and Turnpike Roads By Nicholas Wood, Memb. Inst. Civ. Eng. &c. 

8d Edition. 8vo. with Plates and Woodcuts, 3ls. 6d. cloth. 

ZOOLOGY OP tfHE VOYAGE OP H.M.SS. EREBUS AND 

TERROR. Uaderthe Command of Capt. Sir James Clark Ross, R N. F R S. during the 
years 1889, 40, 41, 42, 43. Published by Authority of the Lord’s Commissioners of the 
Admiralty. Edited by John Richardson, M.D. F.R.S. &c. ; and John Edward Gray, 
Esq. F.R.S. Parts I. to XV. royal 4to. with numerous coloured and plain Plates, 10s. each. 

ZUMPT (PROF.) -A GRAMMAR OF THE LATIN LANGUAGE. 

By C. G. Zumpt, Ph. D. Professor in the University of Berlin, and Member of the Royal 
Academy of Berlin. Translated from the Ninth Edition of the original, and adapted for the 
use of English Students, by L. Schmitz, Ph. D., Rector of the High School of Edinburgh; 
with many Additions and Corrections communicated by the Author. New Edition. 8vo. 
14s. cloth. 





